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LETTER OF TRANSMITTAL.

To His Excellency, Hon. William E. Glasscock, Governor of

West Virginia, and President of the State Geological

and Economic Survey Commission :

Sir :
— I have the honor to transmit herewith the Detailed

Report of Prof. G. P. Grimsley on the counties of Pleasants,

Wood and Ritchie, together with the topographic, geologic, and

soil maps covering the entire area of the three counties in single

sheets. These maps should prove of great value to every inter-

est, and especially to that of agriculture. Aside from the vast

oil and gas fields that have been developed in this area, the de-

scription of which is so well set forth by Prof. Grimsley in the

detailed Report submitted, the main source of natural wealth of

the counties in question must always be found in its soils. True,

there are splendid clays and shales for the manufacture of all

manner of building and paving brick, and there is much good

building stone accessible at the surface over wide areas of these

three counties, but the Coal Measures, so rich in fuel farther

eastward in Harrison and adjoining counties, contain practically

no coal beds of commercial value at the present time. The

rocky strata of the entire Coal Measures column occurring in

the northern region of the State underlie this entire area, but

the great Pittsburg bed so important in the counties of Har-

rison, Marion, Monongalia, Marshall, Wetzel and the northern

panhandle, as well as in eastern Doddridge, western Barbour, and

over considerable areas in Taylor, Upshur, Lewis, Gilmer, Brax-

ton, and a few other counties southwest from the latter, appears

to be absent as a commercial deposit from Pleasants, Wood and

Ritchie, while the coals of the Allegheny series, the Freeport,

and Kittanning beds, so important in eastern Monongalia, Pres-

ton, Barbour, Randolph, Tucker, Grant and Mineral counties,

along the mountain regions of the State, are found in only thin

and meagre development,,, so far as the drill of the oil and gas

developments can be relied on, over the area herein described.

A few years ago the drillers for several different oil companies

operating in Union District Ritchie county, in what is locally
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known as the White Oak oil fielld, reported a thickness of coal

ranging fro,m 8 to 12 feet at the proper horizon for the Pitts-

burg seam over a large region. A core drill, however, put down

on the land of Zimri Flanaghan near the junction of Tuttle run

with the South Fork of Hughes river, as described on pages
662 and 663, Volume II (A) of the State Survey Reports, found

only 2 feet of coal under 10 feet of black slate, the oil well drill-

ers having reported the entire 12 feet as \coal. It is barely pos-

able that there may be limited areas in Ritchie where the Pitts-

burg coal bed would make a better showing than the test on the

Flanaghan farm, but the matter is doubtful. When the time

comes in this county (as it most certainly will in the not

distant future) that it becomes commercially possible to mine

and distil the oily and bituminous matter from black shales,

then this black shale and coal horizon of the Pittsburg bed in

Ritchie county may prove a valuable mineral resource, since

whatever coal is present could then be readily mined and taken

out separte from the bituminous shale.

The thin and irregular coal deposits occurring in the Coal

Measures of this area appear to be clue to lack of suitable con-

ditions for the growth and preservation of great peat bogs dur-

ing Carboniferous time. As to the true cause of these unfavor-

able conditions, the writer has elsewhere indicated that this fail-

ure of deposition was primarily due to tbe water's covering the

central portion of the Appalachian basin to a depth greater than

was consistent with the rapid growth and accumulation of the

debris from land vegetation, since the coal beds in each great

series from the Pocahontas to the Monongahela, disappear suc-

cessively in belts of no great width in miles, as one passes from

the southeastern border of the Appalachian coal field north

westward towards its central portion in West Virginia, while

tbe rocky sediments of each series, although they greatly de

crease in thickness, continue entirely across the basin, and ap

pear to hold more limy material in the central portion where

coal beds are thinnest and often completely absent as commer-

cial fuel.

The higher beds of the Permian series, like the Washing-

ton coal, and Waynesburg .•/.. appear to be more persisl til over
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this area than any of the others, and when coal becomes scarce

in the Appalachian field, even these thin and impure beds may
have considerable value. It is quite possible that the Waynes-

burg A. bed may have been confused with the Washington coal

in some portions of the area covered by this Report, since Mr.

Hennen's work of 1909 in Caflhoun, Wirt and Roane counties

appears to demonstrate that in the area he studied, the Waynes-

burg A. bed is much more persistent than the higher or Wash-

ington coal. The thin seam of coal at Cairo, which the writer

onjee identified provisionally with the Washington and which

identification Prof. Grimsley followed, turns out to be the

Waynesburg A.. 60 to 70 feet below the horizon of the Wash-

ington coal. Owing to the uncertain and irregular deposition

of coal over this area, it is impossible, as Prof. Grimsley has

said, to make any close estimate of the tonnage of these sporadic

and impure beds that do occur. However, if we place the total

quantity of coal, both pure and impure, that may exist under

the area of these 3 counties, at 2 billion tons, it is quite proba-
ble that it will not be underestimated.

I. C. WHITE,
State Geologist.

Morgantown. April I, 1910.
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PREFACE.

The following report includes a discussion of the resources,

geology, economic wealth, soil and climate of the Parkersburg

area, and is the third in series of county reports of the Survey.

The geology of the area presents a marked-contrast to that of

the Wheeling area. Most of the surface rocks belong in the high-

est series of the Carboniferous, the Dunkard. The rocks are

mostly red shales and sandstones, with limestone strata marked

by limestone nuggets or thin shaly layers.

The most important mineral product is not coal, but oil and

gas. In this area came the earliest oil development in the state,

and these three counties are today among the leading oil and gas

counties of the state.

There is probably no Pittsburg coal in the area that will ever

be of economic importance, and over mos,t of the area it is entire-

ly absent. There- is a small area of Upper Freeport coal in the

vicinity of Horseneck near boundary line of Wood and Pleas-

ants counties. There is another small area of the Kittanning
coals in the Volcano district, both deposits located on the anti-

cline known from an early day as the "Oil Break."

The only other coal of even local importance is the Washing-
ton which has been mined here and there by farmers either in

shallow hillside entries or by stripping in stream valleys. It is

thin and slaty and could hardly be included in the coal supply of

the state. This coal is very persistent over the area and would

be available for such local use at many places. On account of its

poor quality and shallow thickness, it was not thought importanl

to estimate total tonnage.
Tn this report is included a chapter of analyses of over fifty

samples of oil from the three comities. These analyses were

made by Dr. David T. Day of the I '. S. G tological Survey, and
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are the first complete analyses of West Virginia oils that have

come to my notice. They show the high quality of West Virginia

petroleum and should prove of interest to the producers.

The soil survey of the area in cooperation with the Division

of Soils of U. S. Department of Agriculture is a continuation of

this excellent work from the counties to the north and should

prove very valuable to the farmers, of the area The survey is

under obligation to Prof. Milton Whitney, (chief of Bureau of

Soils at Washington for advance proof sheets and soil map for

use in this report.

The data on climate has been kindly furnished by H. C.

Howe, Section Director of U. S. Weather Bureau at Parkers-

burg, and he has written for this report a short account of the

climate of the state.

The field work for this report was done in the summer of

1908, but delays in analyses of oils and engraving of maps has

postponed the publication of this report to the present time.

G. P. GRIMSLEY.

Martinsburg, W. Va., February 22, 1910.



CHAPTER I.

THE HISTORICAL AND INDUSTRIAL DE-

VELOPMENT OF PLEASANTS, WOOD,
AND RITCHIE COUNTIES.

LOCATION AND HISTORY.

The three counties whose geology and resources form

the subject of the present report are located in the western

portion of the State in the Ohio river valley; and two of

them, Pleasants and Wood, border the river. They contain

important oil and gas fields, rich agricultural lands, especially

near the river, and one of the largest cities of the State out-

side of Wheeling; viz., Parkersburg with its varied industries.

TRANSPORTATION ROUTES.

Ohio River.

The early settlements of this area were along the Ohio

river which afforded the easiest and best route of access to

the territory. From an early day its value was recognized

and before the days of the railroads, most of the supplies and

most of the products of the wilderness and farms passed in

and out by river boats. At the present time it has an impor-

tant place in the traffic of this area, both passenger and

freight. The Little Kanawha river is improved with Govern-

ment locks and dams, and the commerce of this valley cen-

ters at Parkersburg where the river reaches the Ohio.
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Highways.

The value of good roads was appreciated more highly in

the early days than apparently at the present time, and pikes

were built and maintained over which passed the stage

coaches and the freighters.

Between 1848 and 1850 the St. Marys pike was built

from St. Marys in Pleasants county to Parkersburg, and is

the main road today through that area. The Northwestern

Turnpike from Winchester, Virginia, to Parkersburg was

completed in 1837, and a line of through stages established.

This was one of the early roads constructed to connect the

east with the western country. In 1843 the pike from Staun-

ton, Virginia, to Parkersburg was completed. In 1832 the

Old State Road was built through Ritchie, Pleasants, and

Wood counties and was an important highway for many
years,, but now has been abandoned over much of the way.

Ohio River Railroad.

This road known as the Wheeling and Parkersburg rail-

road was chartered April 18, 1881, and the name changed in

December, 1882, to the Ohio River railroad. Its leading

promoters were Senator J. N. Camden of Parkersburg and

Robert H. Cochran of Wheeling. The road was opened for

traffic June 15, 1884, with its northern terminus at Benwood
where it connected with the Pittsburg, Wheeling, and Ken-

tucky railroad. It was completed to Pt. Pleasant in Jan-

uary 1886 and extended to Huntington in April 1888. The

road is now operated by the Baltimore and Ohio company.

Baltimore and Ohio Southwestern.

The following account of the Baltimore and Ohio rail-

road is taken from the writer's report on the Pan Handle

Counties forming the first volume of the county reports of

the West Virginia Geological Survey (p. 5.)

The plan of building a railroad from Baltimore to the
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Ohio river was first proposed at a meeting of business men
in Baltimore, February 12, 1827. A week later a plan for

the organization of the Baltimore and Ohio railroad was
formulated and a committee was appointed to secure an act

of incorporation from the legislatures of Maryland, Virginia,

and Pennsylvania, which act was passed February 27, 1827,

fixing the capital stock at $3,000,000 in 30,000 shares of $100
each.

The board of directors was organized April 23, 1827, the

work of construction commenced, and the road was opened
to Frederick, Maryland, December 1, 1831. The line was

completed to Cumberland, November 5, 1842, and no further

work done until 1849. when the construction was resumed

westward and completed to Wheeling, January 1, 1853.

The Parkersburg division was commenced as a branch

road from Grafton in December 1852, and completed May 1,

1857. During 1857 the Marietta and Cincinnati railroad was

completed from Harmar across the Muskingum river from

Marietta, to a point on the Ohio river ten miles above Belpre
at Scotts Landing, and passengers were ferried to Parkers-

burg. Later the road was extended to Belpre, and the Ohio

river bridge was built in 1872 when a short line was

built "to Athens there connecting with the main line of the

Marietta and Cincinnati. From this date the main traffic

line passed through Athens, Parkersburg, and Grafton to the

east.

Little Kanawha Railroad.

This railroad extends from Parkersburg up the Little

Kanawha river to Palestine, a distance of 30 miles and is

operated at the present time by the Baltimore & Ohio rail-

road company.

The railroad from Cairo to Ritchie Mines was built in

1877 with wood rails and known as the Calico railroad. It

was later sold to H. S. Wilson who built a narrow gauge

railroad to Rutherford and in 1890 extended it to Melin and
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then to McFarlan, and sold it to the present company. A
narrow gauge railroad extends from Pennsboro to Harrisville

with a branch to Pullman.

GENERAL DESCRIPTION.

Pleasants County.

Pleasants county, the most northern of the three counties

described in this report has an area of 142 square miles, and

a population of 9,341.
1 The mean annual rainfall is 40 to 50

inches, and mean annual temperature 50 to 55 . The county
was formed in 1851 from parts of Wood, Tyler, and Ritchie

Counties and named in honor of James Pleasants, Jr., Gov-

ernor of Virginia in 1822.

It is bounded on the north and east by Tyler county,
on the south by Wood and Ritchie, and on the . west by

Washington county, Ohio, separated by the Ohio river along
the full length of the county. St. Marys, a town -of 825 peo-

ple, is the county seat. It is reached by the Ohio river boats,

and by the Ohio river division of the Baltimore and Ohio

railroad, (see plate No. I). By rail, the town is 64 miles

south of Wheeling, 132 miles from Pittsburg, and 30 miles

north of Parkersburg. It is not a manufacturing town, the

only industrial plant being a small hoe factory controlled by
Mr. F. F. Morgan, with a capacity of 1,000 hoes daily, but

it is only in operation a portion of the time. Here is the

center of a number of oil companies engaged in the develop-
ment of the oil fields of the county. It has a foundry and

oil supply machinery shops, and many of its citizens are en-

gaged in the oil industry which at the present time is less

prominent than some years back.

Wood County.

Wood county has an area of 357 square miles and a pop-
ulation of 34,452. The county was formed in 1799 from a

1. Statistics for these counties taken from U. S. G. S. Bull, 233,
Gazeteer of West Virginia.
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portion of Harrison county and named from James Wood,
Governor of Virginia in 1766.

It is bounded on the north by Pleasants, and Wash-

ington county Ohio
;
on the east by Ritchie and Wirt

counties; on the south by Jackson; and on the west by Ath-

ens and Washington counties, Ohio. The Ohio river flows

along the entire western border, and along a portion of the

northern border of the county.

Parkersburg, a city of 25,000 or 30,000 people, is the

county seat and is located on the Ohio river at the mouth of

the Little Kanawha river. It is reached by the Ohio river

division of the Baltimore and Ohio railroad, and also by the

Baltimore and Ohio Southwestern railroad. It is 162 miles

from Pittsburg, 195 miles from Cincinnati, and 358 miles

from Washington. A branch of the Baltimore and Ohio

railroad extends from Parkersburg via Marietta to Zanes-

ville, Ohio. The Little Kanawha railroad, now operated by
the B. & O., extends up the river to Elizabeth and Palestine

in Wirt county. These roads with the river transportation

on the Ohio and Little Kanawha, afford excellent shipping

facilities. Both Pleasants and Wood counties are dotted

with small villages, but have no large towns except the county
seats.

History of Parkersburg and Vicinity.

It has been difficult to find any accounts of the early his-

tory of Pleasants and Wood counties, but an interesting and

valuable paper on the history of Parkersburg and vicinity

was prepared by Mrs. Margaret Henderson Bartlett of Par-

kersburg and read by her before the Pari irg Literary

Club, February 21, 1903. Through the courtesy of Mrs.

Bartlett a copy of this paper has been kindly furnished the

Survey, and it is made the basis of the present section.

In 1773 an entry and preemption right was made by

Robert Thornton on 400 acres near the present site of Par-

kersburg, and three years before this date the Tomlinsoti

members made a similar entry at the present site of Williams-
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town. The Thornton claim was sold to Alex. Parker of

Pittsburg for $50, and it was surveyed in 1783. In 1785

Captain James Neal with a number of men from Pennsyl-

vania settled a few miles up the Little Kanawha at a place

named Neals Station which became a place of refuge in the

Indian raids, and a stopping point for travelers across this

country.

Fort Harmar was built at the mouth of the Muskingum
river at the present site of Marietta in 1786, and Farmers

Castle at Belpre across from Parkersburg in 1789, giving bet-

ter security against the Indian attacks. A block house was

built at Belleville in 1785 by Mr. Tilton who had claims for

several thousand acres in that section. In 1800 Parkersburg

was known as Newport or Stokelyville, and commonly called

the Point. It contained a few log cabins, a store, and a tav-

ern.

"In 1798 there was sufficient population to warrant the

division of Harrison county (formed from Monongalia in

1784). The first act of the legislature creating the county
of Wood was in December 1798, giving the boundaries and

directing that the justices of the peace meet at the house of

Hugh Phelps, take oaths of office, organize a county, and

fix upon a place for holding courts, at or near the center

thereof." In August 1798 the justices met
>

and elected of-

ficers for the county. Vienna and Williamstown were con-

sidered as locations for the court house, but it was decided

to locate it on the land of Col. Phelps.

"At a full meeting of the court in 1800, it was agreed that

the Point above the mouth of the Little Kanawha river on

lands owned by John Stokely was the proper place, and an

order made for public buildings, John Stokely giving the land

not to exceed two acres." The first log court house had the

upper story for a court room, and the lower for a jail, and
a whipping post and stocks were added. The first higher
court was held here in 1819.

In 1810 an act was passed establishing the town of

Parkersburg adjoining the town of Newport and including
the same. A deed for the public square was made in 181 1
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by Wm. and Mary Robinson, the latter being a daughter of

Alexander Parker. The grant included one acre and a third.

The survey of the town was made by Geo. D. Avery, a sur-

veyor and lawyer of Belleville. In 1812 or 1813 a contract

was made for a new court house 40 by 40 feet, two stories

high, and it was decided to locate it in the public square of

Parkersburg.

The first tavern licensed by the court was built by Hugh
Phelps on the south side of the Kanawha in 1789. The sec-

ond was built by John Neal in 1801 and known as "The
Rest." Between 1812 and 181 5 a hotel still in existence (The

Commercial) was built on the northwestern corner of the

Public Square by Caleb Bayley, the contractor for the court

house. In 181 1 the first steam vessel, the New Orleans,

passed Parkersburg. It was built in Pittsburg for the river

trade. By 1818, fifteen steamers had been built at various

points on the river. Tfie town charter was granted in 1820

and another one in 1832. At this time the population was

400, reaching 1,400 in 1844, 1,500 in 1851, and 2.800 in i860.

In 1847 or 1848 a covered bridge was built across the Little

Kanawha. At the present time Parkersburg is a city of

25,000 to 30,000, and covers an area of four square miles. It

has 50 miles of streets of which 15 miles are paved. The as-

sessed valuation in the city is $26,172,842. There are ten

banks with resources over $9,000,000 and $5,000,000 of de-

posits. The total capital invested in the manufacturing in-

dustries is estimated at $4,554,000, and 3,500 people are thus

employed in the 65 manufacturing plants. There are 20

wholesale stores and between 300 and 400 retail stores. There

are five city and three suburban lines of street railroad. There

are over 20 churches and 16 school buildings.

Parkersburg's Industries.

In this section only those industries will be described

which have connection with mineral lines, and the clay in-

dustry is given in the chapter on mineral resources.

The United States Engine Co. was incorporated in [902.
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The plant covers six acres of ground with four distinct de-

partments; machine, blacksmith shop, pattern shop, and

foundry with a daily capacity of 10 tons. They manufacture

gas and steam engines, steam pumps, vacuum pumps, pump-

ing powers for oil wells, and gray iron castings of all descrip-

tions.

The J. J. Crotty Company, established in 1897, manu-

facture oil drilling and fishing tools, and deal in oil well sup-

plies. Kesselman and Co. operate here a similar plant as a

branch of their main plant at Butler, Pennsylvania.

The Parkersburg Iron and Steel Co. was incorporated

December 15, 1900, and the plant constructed in 1901, and

first operated December 18, 1901. It is located on the Ohio

river and on the Ohio river division of the B. & O. railroad at

Beechwood just north of the city on a 20 acre tract. Elec-

tric and steam power are used with natural gas fuel. The
finished steel products are used in the manufacture of the

following specialties : gas and gasoline stoves, stamped

ware, tacks, roofing, milk cans, powder kegs, soda drums,
metal ceilings, umbrella rods, bicycle tubing, enameled ware,

metal lath, metal screen frames, automobile parts. Their

special product of "Parkersburg Blue" sheet metal is used

for stove pipes, elbows, drip pans, etc.

The Budke Manufacturing Co., the factory department
of the above described company, is claimed to be the largest

exclusive manufacturer of stove pipe, drip pans, bread pans,

box bands, etc., in this country. Their trade mark is the

"Acme" controlled by this company for 22 years.

The Acme Fishing Tool Co., was established December

4, 1903, and has numerous branch offices in the different oil

fields. They make various forms of oil well fishing tools,

cutters, casing pullers, rimmers, also a large assortment of

special tools.

The Parkersburg Rig and Reel Co., was organized in

1897 to manufacture drilling machines, rig irons, sand reels,

and wooden tanks, which are used in the West Virginia, Ohio,

Kentucky and Illinois oil fields.

The Parkersburg Machine Co., established in 1900,
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makes a specialty of oil, gas, and artesian well packers, and

also carry on a business in general machine work and forg-

ing. The Mountain State Boiler Works manufacture boil-

ers and do general boiler and engine repair work. Kelleys

Foundry, engaged in general casting work, was established in

1847. The Oil Well Supply Co. branch office and works

was started in 1900 to manufacture the necessary equipment
for drilling and equiping oil and gas wells. The National

Sucker Rod Co. was organized in 1903 to manufacture wood-

en sucker rods for oil wells. The Stiles Foundry and Sup-

ply Co. operate foundry, machine, and pattern shops and act

as jobbers of mine, mill, oil and gas well, steam, and plumb-
ers supplies.

The Parkersburg Artificial Stone Co., established in

1903, manufacture concrete building and ornamental stone

with a daily production of 1,000 square feet. The Citizens

Concrete Co. is also engaged in this same line of work. The

Baltimore and Ohio division railroad shops are located at

Parkersburg and employ nearly 400 mechanics with a month-

ly pay roll of $16,000.

The Camden Oil Works of the Standard Oil Co. are lo-

cated at the eastern edge of the city on the Baltimore and

Ohio railroad. The Parkersburg refinery was erected in

1868 and later known as the Camden Consolidated Oil Com-

pany. In 1892 it became the property of the Standard Oil

Company. The oil is received from the Ohio, Kentucky, and

West Virginia fields through pipe lines and stored in six re-

ceiving tanks with a capacity of 30.000 barrels.

The crude oil is refined in 12 stills; six of these have a

capacity of 1,000 barrels each and six hold 600 barrels. The

illuminating oils are further purified in four agitator tanks

with a capacity of 3,500 barrels. Illuminating oils, gasoline,

naptha, and. lubricating oils are sold from this refinery which

has a daily capacity of 3,000 barrels. The residue of the crude

oil after removal of the oils is a wax which is shipped in tank-

cars to other plants for manufacture of candles, etc.

At Williamstown is located the plant of the Fcnton Art

Glass Company, making table glass ware and novelties. The
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glass is made up in various colors, with a specialty of irrides-

cent ware, very popular in art novelties. The plant includes

a 12 pot furnace and one tank furnace, and the ware is tem-

pered in five Hers and one annealing Her. The value of out-

put is given as $250,000 a year and 200 people are employed.
The buildings are constructed of concrete blocks and" were

erected in January 1907.

Ritchie County.

Ritchie county has an area of 457 square miles and a

population of 18,901. It was formed in 1843 from portions of

Wood, Harrison, and Lewis counties, and named in honor

of Thomas Ritchie, editor of the Richmond Enquirer. The
first census showed a population of 3,856. It was divided

in 1863 into four districts : Union, named for the Union

cause, and first settled at Harrisville in 1803 ; Clay, named in

honor of Henry Clay, and first settled at Pennsboro in 1800;

Murphy, named after the Murphy brothers who settled at

Webbs Mill in 1800; Grant, named in honor of General

Grant, and first settled at Cairo.

The county is bounded on the north by Pleasants and

Tyler Counties
;
on the east by Tyler and Doddridge ;

on

the south by Gilmer, Calhoun, and Wirt; on the west by
Wood and Wirt. ' The northern part of the county is

traversed from east to west by the Baltimore and Ohio rail-

road, and two branch railroads lead into the interior por-
tion of the county ;

one from Pennsboro to Harrisville, and

one from Cairo to McFarlan.

History of Ritchie County.

Miss Minnie Lowther of Smithville has written a num-
ber of interesting articles on the history of Ritchie county
which were published in the Ritchie Standard of Harrisville

in 1906. This lady, though an invalid for many years, has
in these articles made an important contribution to the his-

tory of the State., and deserves high praise for a work ac-
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complished under such circumstances. Her articles form

the basis of this section.

According to Miss Lowther, the first school was taught,

in the county by John Ayres in 1810 in a log cabin near

Webbs Mill, and the first school house was built in 1814

near the mouth of Cedar run. There are now 179 school

houses in the county. The first house or cabin was built

by John Bunnel in 1800 at the present site of Pennsboro.

The county was first explored by Col. Wm. Lowther, Jesse

and Elias Hughes, who started from the present site of

Clarksburg in the fall of 1772, and the river of the county

was named in honor of Jesse Hughes.

Harrisville, a town of 500 people, is the county seat, and

was settled in 1822 on the land of Thos. Harris. A post

office was established in 1825 under the name of Solus, later

changed in name to Ritchie Court House, and then to Har-

risville. The town was incorporated February 26, 1869, and

the first train over the Pennsboro and Harrisville railroad

entered on Thanksgiving day 1875. The first court in the

county was held at the home of John Harris, April 4, 1843.

In addition to the nine mile narrow gauge railroad to Penns-

boro, an electric line is under construction, six miles long to

Cornwallis on the B. & O. main line.

Cornwallis was first settled by Jesse C. Lowther. and

namd by Wmr Cunningham in 1896 in honor of Corn-

wallis' surrender to Washington. Pennsboro was named

for a civil engineer from Baltimore who laid out the town,

and the post office was established in 1820. Smithville was

settled in 1844, Berea in 1848, Pullman in 1883, and incor-

porated as a town in June 1901. Oxford was settled in

1825, Highland in 1868, Burnt House in 1882, Ellenboro in

1840, Petroleum in 1854. Toll Gate on the Northwestern

Turnpike was the location of a toll gate established in 1849

and abandoned during the Civil War. It was kept during

this time by Mrs. Edmund Lee.

The first settler in the Cairo region was a squatter who

located near the mouth of Addis run and was dispossessed

in 1818 by Mr. Addis who had a title to a large tract of land
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at this place. Cairo was settled in 1821 and called Egypt,
and its first school house was located on Rush run, one mile

from the present town. In 1856 James Merchant built the

first hotel, the Alpha. The first store was started in 1855

by Wm. Skelton. The real development of the town came

in 1856 with the completion of the B. & O railroad. It is a

center for the oil development of the county and has a pop-
ulation of 650.

The important mineral industries of Ritchie county are

oil and gas, (also formerly the asphalt from the Ritchie

mines) and the discussion of these products is given in a

later Chapter.



CHAPTER II.

THE PHYSIOGRAPHY OF PLEASANTS,

WOOD, AND RITCHIE COUNTIES.

An outline of the atmospheric, and aqueous forces of

erosion, and their relation to the development of the sur-

face features of the land was given by the writer in the first

of the county reports of the West Virginia Geological Sur-

vey (Ohio, Brooke, and Hancock Counties). It is there

shown how rivers and land forms, hills and valleys, pass

through a cycle of development, a study which gives added

interest to these types. The reader is referred to that vol-

ume for the discussion of this subject, and in the- present

chapter a description will be given of the drainage basins

and topography of the three counties which form the sub-

ject of this report.

DESCRIPTION OF THE DRAINAGE BASINS.

Middle Island Creek.

The largest stream in Pleasants county is Middle Island

Creek which rises in the southeastern portion of Doddrid

county and flows northwest to Middlebourne in Tyler

county, where it turns southwest across the northern por-

tion of Pleasants county, reaching the Ohio river at St.

Marys. It flows in a winding channel and is 65 miles long,

16^2 miles of which is in Pleasants county. The creek has

an elevation of 615 feet where it enters the county and 600

feet at its mouth, or a fall of less than one foot to the mile.
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Its channel bends in sharp meanders and it is bordered over

much of the distance by steep cliffs or high hills.

Its tributaries from the north in Pleasants county are

small short creeks or runs known as Cedar, Tates, Stouts,

Bogart, Wolf, and Fishpot, which extend back to the di-

vide between' Bens run and Middle Island creek. This di-

vide is marked by the county road from St. Marys by Mt.

Carmel to Lytton, which reaches an elevation of 1163 feet

A. T., at the Mt. Carmel church, and 1080 feet at Lytton.

The two largest tributaries at the south are Sugar Creek

and McKim, both of which enter the county from Tyler, and

are fed by a number of smaller creeks. McKim is the

larger stream and with its tributaries, Shawnee, Rock, and

Panther creeks, drains a large area in the central and south-

eastern portions of the county. Other southern tributaries

of Middle Island Creek are Broad run, Willow Island creek

Crooked, Big, and Allen runs. The total drainage area is

about 75 square miles. Nearly all the streams of the

county flow in parallel northwest direction in winding nar-

row channels.

French Creek.

P>ench creek rises in the southern portion of Pleasants

county and reaches the Ohio just above Belmont, with a

length of 12 miles. The Right and Left forks unite just

east of Calcutta, and from this point to the Ohio, the creek

follows a very winding channel with the drainage area three

to four miles wide.

Its main tributary at the north is Long run which follows

a nearly due west course in a deeply cut valley. Its tribu-

taries at the south are Henry Camp, Alum Cave, Schultz,

Wright, and Burnt Cabin runs.

Cow Creek.

Cow creek rises near the southern boundary of Pleasants

county and flows northwest to the Ohio at Willow Island.

Its length is 9 miles and its channel is less winding than
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the other streams to the north. It cuts across the Eureka-
Belmont fold, giving good exposures of the strongly dip-

ping rocks. All of these streams near the Ohio river cut

into the river alluvial deposit.

The main tributaries of Cow creek from the north are:

Robbins, Pedro, Keeners, and Feeny runs; and from the

south, Triplett, Sled, Limestone, and Sharp runs. The
northern runs are short with steep slopes, while the south-

ern tributaries reach farther back, cutting into the divide

between Cow and Bull creeks.

Back of Eureka, McElroy's run flows from the divide into

the Ohio; and at Harness, Calf creek comes down from the

Eureka fold to the Ohio; both streams following the dip of

the rocks.

Bull Creek.

Bull creek forms the boundary between Pleasants and

Wood counties and has its source in the high ridge which

forms the boundary of Pleasants and Ritchie counties. It

is 13^ miles long to the Ohio river at Waverly. It mean-

ders in a deeply cut channel and like Cow creek cuts across

the Belmont-Eureka fold. Both of these creeks represent

antecedent streams which have preserved their courses dur-

ing the uplift of the rocks of the fold.

For some distance up the creek there are no large tribu-

tary creeks until the fold is reached. At Chester, Horse-

neck creek cuts back along the dip of the rocks. Right Fork

and Isaac Fork flow north nearly parallel to the fold, into

Bull creek.

Williams Creek.

The northwestern portion of Wood county is drained

by a number of small streams, the largest being Williams

creek which reaches the Ohio two miles below Williams-

town. This stream for its last two miles follows closely the

alluvial line bordering the river hills. Its left Fork fol
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lows a very winding channel and is longer than the main

creek. At Parkersburg, Pond run follows the river plain

from a point four and a half miles north of the city.

Little Kanawha River.

After the Ohio, the next largest river in the area is the

Little Kanawha which flows through the center of Wood
county, reaching the Ohio at Parkersburg. This river rises

in the northwestern part of Upshur county and is 150 to

200 miles long by its meanders to its mouth. Through
Wood county it is bordered by a wide alluvial terrace and

has a slightly meandering channel. The river is provided

with locks and dams, and is navigable for a distance of 25

miles above the mouth.

This river like the Ohio, described in a later paragraph,
has been changed in its course by the indirect action of the

glaciers of the Glacial Period. The old channel near its

mouth formerly passed around the present city of Parkers-

burg and left the rock island shown on the map. An ex-

amination of the topographical map given in this report

shows by arrangement of the brown contour lines, the path
of the old stream. This channel as well as the present chan-

nel of the river are filled with a deposit of gravel and silt

so that the river is superimposed on its old rock floor. This

alluvial fill at Parkersburg, according to the Camden Oil

Co. well is 85 feet deep, while opposite Kanawha Station, ac-

cording to the Butcher well record, it is 41 feet.

According to W. G. Tight,
1 the deflection of the north-

ward courses of the streams took place during the First

Glacial epoch, while the flood of waters from the melting ice

in the Interglacial epoch caused the erosion of the valleys

below the present levels. The filling of the channels with

gravel and silt was caused by the flood waters of the last

Glacial epoch. The present depth of channel in this gravel
and stlt fill has been reached since the Glacial Period.

A number of abandoned channels are seen along the

1. U. S. G. S. Profess. Paper No. 13.
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Little Kanawha valley. Neal run to south of Parkersburg
now flows to the river through part of the old river valley.

The river has at some past time cut across this bend leaving

the rock island at Newport. Another similar island is seen

at Pettyville. Near Creels the old valley was much wider

than the present one, and the sharp bend has been cut across.

At the mouth of Stillwell creek a northward bend has ap-

parently been shortened by the present cut off.

From the north it receives the following long tributary

streams : Worthington, Stillwell, Walker creeks, and the

Hughes river. Worthington creek empties into the Little

Kanawha, one mile and a half east of Parkersburg, and has

its source south of Waverly, giving a length of 14 miles. Tt

is fed by a number of long tributary runs; Laurel, Gillespie,

and Berry, and also by a number of shorter creeks.

Stillwell creek, 15 miles long, reaches the Little Kan-

awha, one mile west of Kanawha Station, and has its source

in the hills near Deerwalk. Its main tributaries arc Little

Stillwell and Left Fork. Walker creek empties into the riv-

er, one mile east of Kanawha Station and rises in the north-

western part of Wood county near Sand Ridge. It is fol-

lowed by the main line of the Baltimore and Ohio railroad

from the river east seven miles where the creek turns to the

north. It is 17 miles long with two important tributaries;

Tug Fork near Walker station, Whiteoak run from the

Volcano area. Walker creek flows along the western edge

of the Volcano fold, while Whiteoak run flows down the dip

of the rocks of the fold. In its northern portion. Walker

creek has cut its channel across the fold.

From the south, the river receives the waters of Neal

run, Tygart creek, and Slate run. Neal run rises in the Ohio

river hills opposite Blennerhassett island and follows a chan-

nel parallel to the Ohio river to the Little Kanawha oppo-

site Parkersburg. Tygart creek has its source near the

south line of Wood county and flows north in a winding

channel, 15 miles to the Little Kanawha opposite Nicolette.

Slate creek follows a course nearly parallel to the south-

2
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eastern border of Wood county and one-half mile distant

to the river opposite Leachtown.

Hughes River.

The Hughes river reaches the Little Kanawha at the

Wirt-Wood county line, 18 miles above Parkersburg. Its

lower course is a series of sharp bends. In an air line dis-

tance of three and a half miles above its mouth, the chan-

nel is ten miles long and throughout most of its length the

river follows a meandering course. Near the southwestern

corner of Ritchie county, the river divides into the North

and South Forks.

The South Fork rises in the southwestern part of Dod-

dridge county and flows across the southern part of Ritchie,

with a length of 54 miles, while air line distance is about 36
miles. The river meanders are sharp and some of them

reach a mile in length from the direct course. The valley

walls are steep and rugged with small areas of alluvial bot-

tom lands here and there.

The tributary streams reach far back into the north and

south divides and with their numerous branches give a very

rough country. At the north are : McFarlan, Indian, Lamb,

Long, Jesse Cain, Turtle, and Whiteoak creeks. McFarlan

creek is seven miles long, rising in the highland near Cant-

well and its Left Fork has its source near Mellin. It flows

over a rocky floor with high cliffs on either side. Many of

the county roads follow these streams, the road first on one

side, then on the other, and in places in the bed, making rough
travel.

Indian creek rises one mile west of Pullman and flows

18 miles southwest past Star Settlement and Washburn to

the river at Beatrice. Its branches from the north on the

North Fork divide, include among the larger streams, Indian,

Dog, and Den runs; and from the south come numerous

shorter creeks.

The important tributary creeks of the South Fork of

Hughes river from the south are : Island, Bear, Laurel, Dutch-



Plate II—a.—Birds Eye View of the Town of St. Marys.

Plate II—b.—The Ohio River Valley near Eureka.





WEST VIRGINIA GEOLOGICAL SURVEY. 19

man, Leatherbark, Grass, Spruce, Bone, Otterslide, and Mid-

dle Fork. These creeks reach the Little Kanawha divide

which forms the southern line of Ritchie county. They
nearly all flow in parallel northwest courses, and with their

tributary runs reach all parts of this southern area. Prac-

tically the entire county of Ritchie is drained by the two
forks of the Hughes river.

Goose creek, 28 miles long, reaches the Hughes river at

Freeport, and rises near the north line of Ritchie county at

the divide to French creek of Pleasants county. It follows

a winding channel which is a series of sharp turns in the

lower part of its course. The Baltimore and Ohio railroad

follows this creek six miles from near Laurel or Volcano

Junction east to beyond Petroleum.

It forms for six and a half miles north of its mouth the

county line between Wood and Ritchie. Its important trib-

utaries at the north are Laurel Fork, Oil Spring, and Myers
runs, which are parallel to the Volcano fold; also Marietta,

Brushy Fork, Layfields, and Douglas runs. Its southern

tributary creeks are: Ellison, Long, and Nutter Fork. The
main creek cuts across the fold near Petroleum giving good

exposures of the lower rocks involved in the uplift.

The North Fork of the Hughes river which is the cen-

tral drainage stream of the northern portion of Ritchie

county rises in the extreme northeastern corner of the county,

and flows southwest in a very meandering channel, 57 miles*

long, to its junction with the South Fork. Its northern

tributary runs and creeks are : Cabin, Sheep, Silver, Big,

Bukey, Bear, Bonds, Lost, Stewart, Bunnell, Spring and Pop-

lar Lick, of which the largest are Bonds creek and Bunnell

run. ,

Bonds creek rises in the northeastern part of the county

and flows 18 miles southwest past Vilas, Highland, Pike, to

its mouth near Cornwallis. The B. & O. follows its main

eastern tributary, Hushers Fork from above Cornwallis, eight

miles east past the towns of Ellcnboro and Admiral. Bun-

nell run rises to the north and east of Pennsboro and reaches
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the river eight miles southwest. The Pennsboro and Harris-

ville railroad follows this run.

The southern tributaries of the North Fork are Gilles-

pie run, Devil Hole creek, Elm, Addis, Rush, Third, Rock

camp, Beason, Lynn camp, Cabin, and Buck runs. Gilles-

pie run has its source near Mellin on the divide to South

Fork and flows six miles northwest and west to the North

Fork one mile below Rusk. Devil Hole creek flows from

the divide near Cantwell in a winding channel past Ruther-

ford. Elm and Addis runs follow nearly parallel west

courses less than a mile apart from the divide to South Fork,

five miles to the North Fork,,, 4 and 2.y2 miles, respectively,

below Cairo. The other tributary runs of the North Fork

reach the river in nearly parallel northwest courses with an

average length of four to five miles. Lynn camp run rising

on the divide to the north of Pullman flows three miles in a

northeast direction and then turns back to the northwest

parallel to the other streams for three miles to the river.

The southwestern portion of Wood county is drained

by Island creek, North and South Forks of Lee creek, and

Pond creek with their smaller tributaries. Island creek

rises in the divide south of Neal run and northwest of Lu-

beck, flowing two and a half miles southwest, then turns

west three miles to the river at Meldahl.

Lee creek empties into the Ohio river two miles above

Belleville and winds back through the river bluffs two and a

half miles where it divides into the North and South Forks.

The North Fork rises in southern part of the county on the

divide to Pond Creek, one-fourth mile to east of head of

South Fork. It follows a north to northeast meandering
channel eleven miles to Eli, where it turns to the west, and

then southwest, making a wide bend nine miles to the forks

of Lee creek. It flows in this direction nearly parallel to the

northwest channel three and a half miles to the east. In

this southwest course the channel is a series of sharp bends.

The South Fork of Lee creek follows a northwest course

from source to the forks in a winding channel, twelve miles

long. The two creeks thus inclose a large area of western
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Wood county and carry most of the water of this part of the

county. The area between the two forks is reached by the

tributary creeks, Gunners, Pine, Gilpin, Middle Fork runs,

while Woodyard, Long, Lick, and Willow runs reach the

surrounding divides.

At the extreme southwestern border of Wood county is

Pond creek, running nearly parallel to the Wood-Jackson

county line. The channel of this stream, 18 miles long, is

meandering especially in the lower eight miles of its course.

It rises in the high point at Limestone Hill and reaches the

Ohio at Pond Creek station at the southwestern corner of

Wood county. Its northern tributaries are : Thomas, Short,

Long, Otter, Wolf, Jerry, Bear, Josh and Buck runs. The
southern tributaries in Wood county are Pennike, Buffalo,

and Indian runs.

In figures i and 2 the profiles of a number of the streams

of these three counties are shown with datum plane taken as

the Ohio river level at Parkersburg. The streams are sim-

ilar in the steep slopes near their sources and low grades

through middle and lower portions of the channels.
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Ohio River.

The Ohio river flows along the entire western edge of

the area described in the present report, a distance of 58
miles. The low water level at the northern edge of the

area (Bens Run) is 580.5 feet A. T. ; at Marietta, 570 feet;

Parkersburg, 564 feet; and at Belleville, 550 feet; giving a

fajll of 30.5 feet in the 58 miles, or but little over six inches

to the mile. The difference between high and low water

level at Marietta is 51 feet; at Parkersburg, 54 feet; and at

Belleville, 56 feet. The width of the river at low water is

1.320 feet opposite Bens Run, 1,056 feet at St. Marys and

Waverly, 1,584 feet at Marietta, 1,188 feet at Parkersburg,
and 1,056 feet at Belleville.

The river flows southwest to Waverly where it bends

northwest to Marietta, then southwest to Parkersburg. It

bends due west to Washington Bottom, then southwest to

Harris Ferry, then almost south past Belleville to the south-

west corner of Wood county. The flood plain is three-

fourths mile wide at the north, one mile at Waverly, one

mile and a half at Marietta and below Parkersburg, one mile

at Washington Bottom, and three-fourths mile near Belle-

ville. The flood plain alternates from one side to the other,

and is found on the West Virginia side at Bens Run, from

St. Marys to point four and a half miles north, from Bel-

mont to a point three miles below Waverly or a total length

of eleven miles, from Williamstown five and a half miles

down the river, from Parkersburg six and a half miles up the

river, three miles at Washington Bottom, from Belleville five

miles up the river.

The flood plains are composed of fine silt and gravel,

and form two terraces, the upper 20 to 40 feet above the

lower. The different islands of the river form part of the

lower flood plain and are 20 to 40 feet above low water.

These islands included in the present area from north to

south are: Grape, Bat, Middle, Broadback, Brothers or

French, Eureka, Willow, Kerr, Muskingum, Vienna, Neal,

Blennerhassett with its interesting historical associations of
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the ill-fated Burr expedition, Newberry, Mustapha, and Belle-

ville.

The River Channel.

By act of Congress, June 3, 1896, the sum of $25,000 was

appropriated for a survey of the Ohio river from Marietta

to Pittsburg. This survey was made under the direction of

Major W. H. Bixby, Corps of Engineers, who made his re-

port December 28, 1898. This report was published by the

House of Representatives as document No. 122 of Fifty-fifth

Congress (third session), January 7, 1899, and forms the

basis of the following discussion :

Dam No. 8 is to be located two miles below East Liver-

pool and will give a stage of water of 14.5 feet. No. 9 is to

be located three miles and a half below New Cumberland and

will give a stage of 19.3 feet. No. 10 will be located two and

a fourth miles above Steubenville and will give a stage of

19.2 feet. No. 11 is completed two miles and a half below

Wellsburg and will give a 18.5 foot stage. No. 12 will be

located three-fourths mile above Martins Ferry and will give

a stage of 15.4 feet. No. 13 is now under construction, one

rriil.e and two-thirds below the B. & O. railroad bridge at

Benwood Junction, and will give a stage of 16.7 feet. No.

14 is to be located just below Powhattan, Ohio; No. 15 about

one mile above New Martinsville; No. 16 about two miles

below Matamoras, Ohio; No. 17 just above Waverly, West

Virginia, and will give a stage of 17.4 feet; No. 18 about two

miles below Marietta, Ohio, and will have a stage of 15

feet.

The locks are made at least 600 feet in length, at least

no feet in width, and movable dams averaging 6 feet nav-

igable depth in the lower pod!, and 7.6 feet of lift, with a

navigable pass of at least 600 feet in length, and with weirs

of at least 240 feet available openings. In this report it was

estimated that the cost of each dam would be $850,000; or

for the twelve dams from No. 7 to No. 18, a total cosl of

$10,200,000.

The profile of the channel of the Ohio river as given in
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this report shows a very irregular floor (see figure 3). At
the northern end of the area described in this report, oppo-
site Bens Run, the depth of the floor below low water level

is 2.3 feet, but a short distance below is 7 feet, and then 19

feet. Opposite St. Marys the depth reaches 20 feet; and op-

posite Newport, 23 feet. Near Waverly the depth reaches

19.5 feet and the depth opposite the mouth of the Mus-

kingum river at Marietta is 20.5 feet. The greatest depth of

the floor of the channel below low water shown by the sur-

vey from Pittsburg to Marietta was 31.2 feet just above the

location of dam No. 10, near Steubenville.
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Dam No. 17 just above Waverly will be 164.3 miles be-

low Pittsburg and will give a pool 20.7 miles long with a

lift of 7.8 feet. The upper pool will have a level of 586.6 feet

A. T., or 12.6 above low water; and the river bed is at a level

of 569.2 A. T. The river is 1,110 feet wide at this point.

Dam No. 18 is 173.9 m iles below Pittsburg and will give

a pool 9.6 miles long and a lift of 9.2 feet which will be de-

creased to 5.8 feet by the construction of dams further down
the river. The level of the upper pool will be. 578.8 feet or

9.2 feet above low water. The river bed at this place has a

level of '563 feet A. T., and width at low water of 1,110 feet.

This dam was started May 1, 1903 and completed in

December, 1908 except for the installation of operating ma-

chinery which is delayed for new appropriation from Con-

gress. The contracting companies carried on the prelimi-

nary work, but on account of financial difficulties surrend-

ered their contracts in June, 1906, and the government com-

pleted the work under the supervision of Capt. Wm. M.

Hall, U. S. Engineer at Parkersburg.

The following description of this dam was given by

Captain Hall and printed by C. B. Smith in the Pittsburg

Dispatch. The dam has 1,100 feet of clear openings; 700 feet

of which affords a navigable pass, and 400 feet is the weir

for regulating the water in the upper pool. The lock is no
feet wide and 600 feet long. It is the only Ohio river dam
that has a foundation wholly of rock. Plate III. was made

from a photograph of the rock floor of this dam and shows

the grooves made by erosion of the floor by the old river

before the channel was filled with the silt and gravel. The

whole structure is made of concrete and its two automatic

gates will be operated by compressed air and hydraulic

power, and the wickets by steam power.

A tow boat with 14 barges can be locked through in

from 12 to 30 minutes. The lock can be filled in four min-

utes and emptied in the same length of time. This dam will

give a pool of 10 feet of water at Marietta, and two feet at

St. Marys, 23 miles north. Dam No. 19 will be located seven

miles south of Parkersburg.
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CROSS SECTIONS OF THE RIVER.

In the preliminary work on the location of the Ohio

river dams, borings were made across the river channel to

determine the amount of filling in the old river valley, or

depth to the rock floor. These records have been kindly fur-

nished by the U. S. Engineers' offices at Wheeling and Park-

ersburg through Capt. Wm. M. Hall, of Parkersburg.

Figure 3 taken from U. S. Engineers report on the Ohio

river shows a longitudinal profile of the river from Bens

Run to Marietta. The channel floor and depth of water are

shown, also the pool surfaces which will be formed when

the two dams are constructed.
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Figures 4 and 5 from maps of U. S. Engineers survey

show cross sections of the Ohio river at dams 18 and 19

The gravel and clay filling at dam 18 reaches 20 feet, and 20

to 22 feet at dam 19 located seven miles below Parkersburg.
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Maximum and M/nimum River Stages at Parkersburg.

The following data on maximum and minimum river

stages at Parkersburg have been furnished by Mr. H. C.

Howe, section director of the United States Weather

Bureau at Parkersburg.

These records for a period of 21 years show the highest

stage of the river in this time to be 47.8 feet in March, 1898.

In January, 1903, a stage of 44 feet was recorded and 44.6

feet in February, 1891. The lowest stage reached during the

21 years was —0.3 foot in October, 1908.

Minimum River Stages at Parkersburg, 1888- 1909.

ri
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Geological History of the Ohio River.

In the Ouarternary Period of the geological history of

the North American continent, the northern seas and land

were covered with an onward moving ice sheet of great
areal extent and thickness. As this mass of ice moved south-

ward across the courses of the rivers, they were often

changed in direction and character. The wall of ice if thrown

across the downward course of the river, would pond or dam
back the waters causing them to overflow at some low point

in the enclosing valley walls. By further erosion of this low

point, a new course for the river would be established which

might be retained when the ice barrier was removed, or it

might then return to its old course.

With the melting of the large mass of ice, there would

be added a silt laden body of water which might overload the

stream beyond its capacity for waste removal, and then fill

up its channel wholly or in part. The river would then fol-

low a new path which might be over the old one or to one

side and thus be superimposed on its former bed. The
terminus of the northern glacier was 10 to 15 miles north of

the northern end of West Virginia and northwest in cen-

tral Ohio, so the ice mass did not reach this state, but the

effects of the flood of waters extended to the southern por-

tion of the State.

The studies of a number of prominent glacial geologists

have shown that the pre-glacial drainage was quite differ-

ent from the present. There was no Ohio river flowing south-

westward to the Mississippi, though rivers occupied a por-

tion of the valley now drained by the Ohio, but these rivers

flowed north and northwest. Leverett found the evidence of

a former divide below Moundsville, the waters flowing south

from there to about the location of Point Pleasant, then

turning north-westward across Ohio, a river named by Pro-

fessor Tight, the Marietta. From the Moundsville divide,

there flowed northward the old Ohio to near the mouth of

the Beaver, where it emptied into a river flowing north to

the site of Lake Erie, a river which has been named the

Pittsburg.
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When the great ice wall crossed the paths of the Pitts-

burg, Marietta, and other northward flowing streams, their

waters were held back before the ice obstruction, filling their

valleys which stood at much higher level than at present.
The waters spread outward on their higher slopes forming
the high level terraces so characteristic of the upper Ohio

valley. The rivers finally cut their way through low por-
tions of the divide taking a southern course. The Ohio cut

through the divide near Moundsville, joining the Marietta

river, whose northern outlet was also cut off, and the pres-
ent Ohio river came into existence cutting through the di-

vides further south, probably following closely its present

path.

During the period following the first Glacial Epoch, the

great volume of water in the new river caused rapid erosion

of its channel which was cut deep into the plateau or plain.

The old terraces left here and there along its banks mark
the elevation of the channel in its different stages. These
terraces reach 1,000 and 1,050 feet above the sea near Wheel-

ing, while the present river is about 610 feet. Near Parkers-

burg the highest terrace is about 700 feet while the river

level is 564 feet, but in this area the higher terraces are very
indistinct. The river is bordered by two well marked ter-

races, the lower representing the flood plain 30 feet above low
water and the second 30 to 50 feet higher.

The flood of silt laden waters after the last Glacial epoch
filled the old river channel with mud, silt, sand, and gravel
to varying depth, 84 feet at Parkersburg on the upper terrace.

At dam No. 18 the floor of the present river channel is 12 to

20 feet above the old rock floor, the interval filled with silt

and gravel.

According to Leverett 1 the Ohio river from Moundsville

to Parkersburg apparently follows the line of an old stream

whose old gradation plain now preserved in form of terraces

along the valley borders descends from 800 feet above tide

level at New Martinsville to 700 feet at Parkersburg. The

remnants of this plain are poorly preserved along the Ohio

1. U. S. G. S. Mono. XLI.
3
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but are seen on many of the tributary streams. The former

channel probably passed around the rock island opposite St.

Marys, a similar condition to that at mouth of Little Kan-
awha in the city of Parkersburg. The island at St. Marys
is 300 feet above the river while the abandoned channel is

but little above the present river level, and in high water

the river flows partly around this hill.

TOPOGRAPHY OF THE LAND AREA.

The three counties described in this report form a part

of a deeply dissected plateau of 1,000 to 1,300 feet elevation.

The surface rocks over most of the area belong in the Dunk-
ard Series, composed of red shales, thin shaly sandstones,

with a few heavy, coarse sandstones, and thin limestones,

thin coal seams in places. The rocks are readily disinte-

grated and rapidly crumble away under the atmospheric and

aqueous agencies of weathering and erosion.

As the streams cut their channels downward, frost action,

wash of rains and land slips widen the upper portion of the

valley. The number of small tributary runs and creeks work-

ing backward into the divides and the slips of the minor

divides between these runs give the head of the valley an ir-

regular channeled amphitheater form. The head waters fall

rapidly while the lower courses with greatly decreased slope

have usually a slow current, with back water from the river

some distance up stream. The lower portions of the valleys

are strongly meandering, the outward bend cut sharply back

into the soft shales. The volume of water is seldom large

enough or the current swift enough to allow the stream to cut

across the narrow portion of the bends, so that cut off bends

in the creeks are rarely found. Even the little roadside runs

with their crumbly walls develop in miniature the typical fur-

rowed amphitheater structure of the larger streams. Slips

and landslides occur in nearly all the valleys resulting often

in a hilly or hummock structure within the valleys. The

side hill roads are very difficult to maintain on account of the

frequency of these landslides which will sometimes remove
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whole sections of road and deflect streams producing a bend
in the stream in a single day. A considerable portion of the
water from rains percolates downward, emerging along a
more solid or more compact stratum as springs, and the wet
shale becomes a slippery mass which sooner or later slips
downward.

The creeks with their numerous tributaries form a net-

work often intricate in pattern, and their head waters work
backward into the divides which become very narrow, and

winding in direction. Many of the divides are unsymmet-
rical with long branches on one side and short on the other,
but there is apparently no regular distribution of these streams.

In some cases the long creeks are to the north and again to

the south. The ridge roads are therefore crooked and us-

ually uneven in elevation, passing over higher hills and into

lower gaps. The shales weathering to red, sticky clay make
in bad weather exceedingly rough travel, and the absence of

good rock makes road material almost impossible to obtain.

During a dry period, the roads become hard and where travel

is heavy are ground down to a smooth bed.

In the narrow valleys there is little room for roads

which wind from side to side with numerous creek crossings,
and often the creek bed is the road bed. The railroads fol-

low the creek valleys requiring numerous bridges and tun-

nels across the stream bends. From Pennsboro to Kanawha
Station, a distance of 32 miles, the Baltimore and Ohio rail-

road has 18 tunnels. The connecting roads between ridge

and valley are steep and winding, usually following the side

of a small stream. A road map is thus nearly as complex
in pattern as a drainage map. The dendritic pattern of the

drainage system and the irregular direction of the divides re-

sult in roads climbing over ridges into the valleys and again

over the next ridge to the next valley, increasing the labor

of travel in almost any direction followed.

As the larger streams cut down through the red shales

and thin sandstones, they finally reach at the base of the

Dunkard Series, the coarse, thick, Waynesburg Sandstone,

resulting in water falls, rapids, and narrow gorge walls.
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The channel is obstructed by large boulders of sandstone and
affords rough and wild scenery. These characters are es-

pecially well shown in many of the streams of Ritchie

county.

The rapid removal of soil from the hill slopes gives
much poor land where farming with profit is almost impos-
sible. The farm lands are found on the ridges, the gentler

slopes, and in the valleys. Along the river bottoms are

many rich farms especially along the Ohio river. The pop-
ulation of the interior of the counties is scattered. Here
and there a country store and post office becomes the cen-

ter of a group of houses, and a village is located. Many of

the towns marked on the maps accompanying this report are

of this character. In some of the broader valleys where

there are many acres of good farm lands, the towns have

a few hundred population. (See plate IV.). Along the

railroads are still larger towns, and lumber camps along the

branch railroads are towns with a population of ioo to 200

for a few years. The oil centers are also marked by towns,

but with few exceptions there are no large towns away from

the Ohio river valley. Along the B. & O. main line, there

are several towns of some size whose growth has been due

to the oil industry and as distributing centers to the interior.

Pleasants County.

The divide in the northern portion of Pleasants county
between Bens Run at the north and Middle Island creek at

the south runs northeast-southwest, and rises from a level

of 996 feet in the Ohio river hills to 1163 feet at Mt. Car-

mel. From the last point to Lytton the average level is 1,-

100 feet, and drops to 938 feet at the northeastern corner of

the county and slopes to the 700 foot level of Sheets run.

Its average width is one-eighth mile increasing in places to

one-fourth mile. It slopes rapidly in both directions. One
mile south of the highest point (1163 feet) the level is 463

feet lower, and over most of the area the slope is not less

than 250 feet to the mile. The streams on the two sides of

the divide are about equal in length and size, but those on



Plate III—a.—View of Ohio River Valley near St. Marys.

Plate III—b.—Ohio River and Valley near St. Marys at very Low
Stage of Water, September 9, L908.
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the northern side flow westerly to the river, while those on

the southern side flow south-east, the streams thus being

nearly at right angles in direction.

The divides between Sugar and McKim creeks, McKim
and French creek trend northwest-southeast with an eleva-

tion of 1050 to 1 100 feet. They are narrow, winding, and

uneven in level. The French creek divide at southeast curves

to the northeast forming the county boundary, and extends

entirely across the county. The Ohio river hills reach a

height of 900 to 1000 feet and ,are usually steep, in places

vertical.

The highest points in the county reach 1225 and 1232

feet on the south line of the county, one mile and a fourth

south of Poynette, or two miles and a fourth southeast of

Pleasants. The next highest point in the county is 1207

feet in the southeastern part of the county, three-fourths

mile west of Adlai or two miles east of Nine Mile School-

house.

The Old State road now practically abandoned over most

of the way forms a portion of the south county line and fol-

lows a winding ridge of 1100 to 11 50 feet elevation. The

streams over the county have cut deep channels to from

650 to 750 feet elevation, and with their numerous branches

form a very intricate network leaving irregular ridges and

hills between so that the surface of the area is very rough.

The western portion of the county and adjoining portions of

Wood are broken into hills, but there is an absence of ex-

tended ridges, so that nearly all the roads follow stream

valleys.

Wood County.

In the northwestern portion of Wood county the hills

rise to 1088 and 1200 feet, while to the northeast they reach

900 feet. The ridges to the north of the Little Kanawha

run 900 to 1000 feet and arc very irregular in outline. The

main divide to the north is about equidistant from the Ohio
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river at the north and the Little Kanawha, giving long
streams in both directions, but it winds back and forth and
is very narrow. The highest point in the county is 1204
feet at Sandhill on northeastern line.

South of the Little Kanawha the main divide runs nearly
north and south with elevation 1000 to 1050 feet. The high-
est hills in this area reach 1140 feet near the southern county
line one mile south of Rockport. The Ohio river hills reach

600 to 650 feet elevation. Over much of the area long ir-

regular hills are characteristic, their tops protected from

rapid erosion by a sandstone cap, and at the south by a

stratum of limestone. The streams have cut deep valleys
in the soft red shales. The Little KanaAvha and Ohio rivers

are bordered by broad areas of bottom land 600 to 645 feet

in elevation.

Ritchie County.

The area of Ritchie county north of the Hughes river

is cut by long southwest flowing creeks with long south-

east flowing tributaries. This parallel arrangement of

streams is a prominent feature in the topography of this

region and as the county roads fojllow the streams, they have

long and mostly low grades. The hills and ridges follow

the same direction. There are a number of these hills reach-

ing 1200 feet in elevation and a few reach 1260 and 1280

feet. One knob at northwest edge of the county north of

Stanley reaches 1380 feet, the highest point in the three

counties.

The topography is more irregular to south of the North
Fork of Hughes river. The ridges are 900 to 1100 feet and run

east and west,, northwest and southwest: but they are very

irregular winding back and forth between the head waters

of the streams. The land is very rough with steep slopes.
The streams have cut into the massive Waynesburg sand-

stone resulting in very rough topography.

The highest point in this southern area is 1192 feet on
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the ridge south of Cokely, but a number of hills in this area

are over noo feet. The eastern portion of the county with

its long parallel streams resembles the northern area. The

hills here reach 1150 and 1200 feet. King Knob two

miles southwest of Pullman, 1367 feet high is the second high-

est point in the county.



CHAPTER III.

THE GEOLOGY OF PLEASANTS, WOOD,
AND RITCHIE COUNTIES.

The rocks of the earth's surface have been classified by

geologists in a series of divisions based for the most part on

the life of past ages as preserved in a fossil state in these

rocks. The main divisions of the geological column so con-

structed on these characters are the following:

Cenozoic—Recent life forms.

Mesozoic—Less recent forms.

Paleozoic—Oldest forms of life.

Archaean—Crystalline rocks with no undisputed evi-

dence of life.

The geology of the state of West Virginia is included

in the Paleozoic division and the greater portion of the

State consists of rocks belonging to one subdivision of this

era, the Carboniferous. The subdivisions of the Paleozoic

are:

n , . j. j Upper.
Oarlomferovs

] Lower
Devoni m,

Silurian,

Cambrian .

The geology of these three counties is included wholly
in the Upper Carboniferous, and the exposed rocks are above

the Pottsville series, and outside the Volcano-Eureka uplift,

are included in the Dunkard and Monongahela. The subdi-

visions of the Carboniferous in West Virginia are given in

the following table:
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UPPER CARBONIFEROUS.

Dunkard or Permo—Carboniferous—(noo to 1200 feet).

Monongahela Series— (260 to 400 feet).

Conemaugh Series— (450 to 600 feet).

Allegheny Series— (225 to 350 feet).

Pottsville Series— (250 to 2000 feet).

LOWER CARBONIFEROUS.

Mauch Chunk Red Shales— (300 to 2,000 feet).

Greenbrier Limestone— (100 to 1,200 feet).

Pocono Sandstone (Big Injun oil sand)— (500 to 1,200

feet).

THE DUNKARD SERIES.

The Volcano-Eureka uplift exposes rocks of the Cone-

maugh and Allegheny Series, and the larger streams have

in many places cut their valleys into the Monongahela rocks;

but with these exceptions practically the entire area of these

three counties belongs in the Dunkard Series. This series

has lost many of its typical formations in this area. Coals

and limestones which form important strata at the north

have disappeared or are replaced by shales and sandstones.

A brief description of the typical Dunkard formations at

the north will be given for comparison with those exposed
in this area.

The series was named in 1891 by Dr. I. C. White from

Dunkard creek in southern Pennsylvania, where excellent

exposures of the rocks are found. On account of the sup-

posed absence of coal seams of economic value in this series,

it was named in the early days of the study of geology in

this country, the Upper Barren Measures.

From the presence of fossil plants of Permian age in the

shales of this series, and the failure to find Permian animal

remains, it was for a long time placed under a compromise

term of Permo-Carboniferous. The base of the Dunkard

Series has been placed by Dr. White at the horizon where
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Permian plants have first been observed in the fossil flora,

namely the Cassville shales just above the Waynesburg coal.

The discussion of the Permian' age of the Dunkard Series

is given in the county report of the Panhandle counties (pp.

69-77) of reports of the Survey. It is there shown that with

the evidence now available and the opinions of able scien-

tists based on this evidence, there would seem to be little

ground for doubting the Permian age of a large portion of

the Dunkard, if not all. The fossil plants in the upper por-

tion of the series certainly indicate a Permian age, and the

fossil insects found in the lowest part would indicate these

strata to be Permian.

The following description of the Dunkard Series is giv-
en by Dr. White in the coal report of the West Virginia Geo-

logical Survey (Vol. II, p. 101) :

"As exhibited in West Virginia, the rocks of this series

consist of a succession of brown and gray sandstones, inter-

stratified with much red shale, many beds of limestone, aid

several thin, impure, and unimportant coal beds, the entire

series being slightly gypsiferous throughout, though no ac-

cumulations of gypsum have taken place owing probably
to the absence of any considerable thickness of limestone

beds.

"In Ohio and northern Marshall counties, like Greene

ard Washington of Pennsylvania, this series holds less red

shale and a greater proportion of limestone and gray limy
bhales than further to the southwest. The coal beds are al-

so more numerous, and the sandstones less massive, the

whole resulting in a gentle rolling topography, finely adap-
ted to grazing and agriculture, except along the immediate

gorges of the streams.

"As we pass southwestward, however, the coal beds all

disappear except one (the Washington) before we reach the

Little Kanawha river, and the limestones with one or two

exceptions thin away into great masses of marly red shales,

holding only nuggets of lime, while the sandstones thicken

up, and, capping the ridges in long lines of cliffs, often make
a rugged topography better fitted for grazing and fruit cul-

ture than for agriculture. When the massive sandstones dis-
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appear from the ridges or uplands, however, there frequently

occur limited areas of beautiful rolling lands which yield

abundant crops, the red marly shales being quite fertile from

the disseminated limestone nuggets.

"The soils formed by the disintegration of the Dunkard

beds have the reputation of producing a fine quality of wool

in which the fiber is peculiarly firm and strong, so that its

area is often known as the "sheep belt" of West Virginia,

since probably 90 per cent of the sheep raised in the State

are grown upon the outcrops of the Dunkard series. These

rocks occupy a belt about 40 to 60 miles in width bordering

the Ohio river and extending east from the same over por-

tions or all of the following named counties: Ohio, Mar-

shall, Wetzel, Tyler, Monongalia, and Marion (west of the

Monongahela river), western Harrison and Lewis, Dodd-

ridge, Pleasants, Wood, Wirt, Ritchie, Calhoun, Gilmer,

Roane, Jackson, and the uplands of Mason and southern

Putnam, but tailing out into a narrow belt, which soon over-

shoots even the highest hills of Wayne, a short distance

east from the Big Sandy river at the Kentucky boundary."

The succession of rocks in the type section on Dunkard

creek from the head of the Pennsylvania fork in Gilmore

township, Greene county, Pa., to Mount Morris is given

below1
:

1. I. C. White in W. Va. Geol. Sur. Vol., II, p. 102.
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Dunkard Creek Section.

Ft. In 1 Ft. In.

Concealed from top of Shough's Knob 165

Sandstone, massive, Gilmore 40

Shales, with limestone at base 15

Sandstone and shales and concealed 100

Shale, red 2

Shaes, gray 20

Shale, marly 2

Sandstone and shale 35

Red shale 3

Sandstone and shale 50

Red shale 3

Shales and sandstone, Nineveh 2 5

Shales 20

Coal Nineveh 1

Shales 28

Limestone (No. X) , Nineveh 7

Shales, sandstone and concealed 100

Sandstone, massive, Fish Creek 20

Shales with fossil plants 10

f
coal ,0' 5" 1

Coal, Dunkard
-{
slate ....0 1

J-

1

[coal .... 6
J

Limestone 1

Sandstone 10

Shades 17

Limestone, Jollytown 1

Shales and sandstone 25

Coal, Jollytown 1

Calcareous shales, fossiliferous,

fish teeth

Limestone, Upper Washington 4

Shales and sandstone 115

Limestone, Middle Washington 3

Shales 40

Sandstone 35

Shale 5

("coal, impure 1' 2"")

Coal, Washington, "A".
\
fire clay... 2 6

}-

4

[
coal 6

J

Shales and sandstones 60

Limestone, Lower Washington 5

Shales 5

Coal Washington, slaty 5

Shales and sandstones, including coal

bed near center 110

Coal, Waynesburg "A" 2

Shales 10

Sandstone, Waynesburg 50

Shales, with fossil plants (Cassville) 5

Waynesburg coal.

Y 480

6 :

>• 223

1J

1

, 276

177

Total 1162
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As the Dunkard Series is followed south across the state,

the coals practically disappear, and the limestones become
thin and are often represented by a calcareous red shale

with limestone nuggets. The only persistent coal in Pleas-

ants, Wood, and Ritchie Counties is the Washington which

is too thin and slaty to be of much economic importance, and

while its outcrop is found at many places, few attempts are

made to mine it.

The rocks of the present area are red shales, shaly
sandstones with some massive layers, thin often nodular

limestones, and thin blossoms of coal. These characters

may be illustrated by the following section measured in the

hills just east of St. Marys :

Ft. In.

Red shales 30
Red clay and shales 45
Red shales and thin sandstones 20
Red and buff shales 64

Flag sandstone 40

Flinty limestone 1 8

Red and buff shales 40

Nodular limestone 1

Red shales 20

Shaly sandstone 4

Red and buff shales 40

Shaly sandstone 7

Shales and sandstone layers 50

Coarse buff sandstone, Waynesburg 50

Red shales 2

Coal blossom, Waynesburg (?) 3

Blue nodular limestone 10

Blue shales 25

Nodular limestone 2

Red clay and shales 25

Shaly sandstone 6

Gravel and silt to B. & O. level 80

When this section is compared with the typical one

above, a great contrast is noticed. Above the Waynesburg

sandstone, it is impossible to accurately correlate the strata.

This monotonous succession of red shales and sandstones is

characteristic of the entire area. The 40 feet of flag sand-

stone probably represents the Marietta Sandstone horizon,

and the nodular limestones below may represent the rem-

nant of the Washington limestones. The blossom of coal
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and limestone below the Waynesburg sandstone are about

ioo feet higher than the coal formerly mined around St.

Marys, and the blossom at this horizon is seldom seen. It

may represent the Waynesburg coal. To the north the

sandstone comes down to the lower level of the lower coal,

suggesting erosion of the upper portion of the lower series,

so that according to oil well data the interval is decreased,

and apparently there the Waynesburg sandstone rests on

the Uniontown coal.

GENERAL DESCRIPTION OF THE TYPICAL DUN-
KARD FORMATIONS.

For purposes of comparison of the area under consid-

eration with the typical Dunkard rocks further north, brief

descriptions will now be given of these strata, many of which

are absent in this area. A more complete account may* be

found in the coal report of this Survey by Dr. I. C. White

(Vol. II), in Ray V. Hennan's report on the Marshall-Wet-

zel-Tyler area of W. Va., now in press, and in the writer's

report on the Pan Handle Counties.

Proctor Sandstones.

Windy Gap Limestone.

Windy Gap Coal.

Gilmore Sandstone.

Gilmore Coal.

Gilmore Limestone.

Taylor Sandstone.

Nineveh Sandstone.

Nineveh Coal.

Nineveh Limestone.

Burton Sandstone.

Hostetter Coal.

Fish Creek Sandstone.

Fish Creek Coal.

Rush Run Sandstone.

Dunkard Coal.

Jollytown Sandstone.
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Jollytown Coal.

Upper Washington Limestone.

Hundred Sandstone.

Hundred Coal.

Upper Marietta Sandstone.

Washington "A" Coal.

Middle Washington Limestone.

Lower Marietta Sandstone.

Washington Coal.

Washington Sandstone.

Little Washington Coal.

Mannington Sandstone.

Waynesburg "B" Coal.

Waynesburg "A" Coal.

Waynesburg Sandstone.

Elm Grove Limestone.

Cassville Plant Shale.

The Windy Gap coal is the highest known coal in the

Dunkard Series, and with its slate attains two feet in thick-

ness. It is found high in the hills of Marshall county, about

1050 feet above the Waynesburg coal.

The Nineveh coal has been mined to some extent in

Monongalia, Marion, Wetzel, and Marshall counties, rang-

ing in thickness from six inches to two feet. In the typical

Dunkard creek section this coal is 165 feet above the Dun-

kard coal. Below the Nineveh coal 25 to 30 feet is the Nine-

veh Limestone. Dr. I. C. White states (Vol. II, p. 109)

that this limestone in Marshall county is 960 feet above the

Pittsburg coal, and that it "crops through Wood, Wirt, and

Jackson counties, extending nearly through to the Big Ka-

nawha river, and occurring well up in the summits of the

hills. It is known south of the Little Kanawha river as the

'Ridge' limestone from its occurrence along the ridges, and

it adds much to the fertility of the soil. It gives name to

Limestone Hill P. O., on the Parkersburg and Charleston

turnpike, near the corner of Wirt, Wood, and Jackson coun-

ties, where it crops on the summit."

The Fish Creek sandstone is 135 to 150 feet below the
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Nineveh coal and forms large cliffs in southern Pennsylvania
also in Marshall and Wetzel counties this state. The Dun-

kard coal, according to Dr. I. C. White, "is seldom more than

12 to 15 inches thick, but is almost always double bedded,

having a thin layer of slate near its center. It covers a con-

siderable area in western Marion, Monongalia, Wetzel, and

Marshall counties, and has occasionally been mined by strip-

ping along the streams." Its position is usually 140 to 160

feet below the Nineveh coal, 50 to 60 feet above the Jolly-

town, and 260 to 300 feet above the Washington coal.

The Jollytown coal in Monongalia county reaches a

thickness of two feet. There are seldom any coals below

it for an interval of 250 feet. It is 700 to 800 feet above the

Pittsburg coal, and 40 to 50 feet above the Washington
limestone. This limestone in typical exposure is divided

into three strata; the upper, middle, and lower, the last be-

ing over the Washington coal.

As the Dunkard series is followed southward in West

Virginia, the interval between the Washington and Jolly-

town coals includes a large sandstone deposit, 100 feet or

more in thickness, separated into ledges by shales. This

sandstone horizon has been named by Dr. I. C. White, the

Marietta Sandstone from its occurrence at Marietta, Ohio,

where it has been quarried for building stone and grind-

stones.

The Washington coal is the most important seam in

the Dunkard series, and with its included shales or slates

reaches a thickness of eight to ten feet in Ohio, Marion, and

other counties at the north. In Pleasants, Wood, and

Ritchie counties it reaches in places a thickness of three

feet, but is usually only one to two feet. In Ohio this seam

is called the Hobson vein. Dr. I. C. White in the coal re-

port of the Survey (Vol. II, p. 114), gives the following

notes on this vein in the area described in the present report.

"At Parkersburg it is at low water just below the mouth

of the Little Kanawha, and is slaty and worthless, being only

iy2 to 2 feet thick.

"On the Parkersburg branch of the B. & O. railroad, this
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coal is first observed in the roof of the tunnel just east of

Cherry Camp, Harrison county, and it passes below water

level at the eastern line of that village to come out again
on Middle Island waters two miles east of Long Run station

in Doddridge county, and is frequently visible along the rail-

road to Cairo and beyond, cropping out a few feet above the

great cliff sandstone well up in the hills, but only one to

two feet thick and of no economic importance.
"In the region of Ritchie mine, this coal bed is left un-

changed by the dike of Grahamite which intersects all the

strata from the bottom to the tops of the hills. It is also

to be seen near Ritchie Court House where it is only 12 to

18 inches thick. It is mined for locall supply at Smithville

where it is less than two feet thick and 150 feet above the

bed of Hughes river."

The Waynesburg "A" coal, according to Dr. White,
is 80 to 90 feet below the Washington coal and the same in-

terval above the Waynesburg, and is usually a low grade coal.

The base of the Dunkard Series is marked by a thick, coarse

textured, sandstone, named the Waynesburg. Dr. White
in Volume II of this Survey states; "There is some evidence

in th^ southwestern portion of the state that there may
have been considerable erosion of the underlying Monon-

gahela series in that region during the deposition of the

Waynesburg sandstone, since the thickness of the Monon-

gahela is about 100 feet less than it is to the northward,

and the Waynesburg coal is seldom to be found *

The great, coarse, Waynesburg conglomerate so different

from any of the beds in the section for several hundred feet

below it. and entirely unlike any of the beds above, coming
as it does at the beginning of the Dunkard epoch, is certain-

ly good evidence for a marked change in physical conditions

and therefore the proper horizon to expect a change in the

fauna and flora.

"The Waynesburg sandstone has a very wide distribu-

tion, extending as a great, coarse deposit entirely across the

state. Being seldom less than 50 feel and of! en y^ fed in

thickness it makes a line of rugged cliffs along ii^ eastern

4



50 GEOLOGY OF PLEASANTS, WOOD, RITCHIE COUNTIES.

outcrop from where it enters the state in Monongalia county
* * * * to where it leaves the Appalachian trough in Wayne
county near the Big Sandy.

"This same stratum comes out of the Ohio river along
the Ohio shore in the vicinity of Blennerhasset Island, and

its massive top is frequently visible at low water in the bed

of the Ohio at many localities between Parkersburg and Le-

tart. Here the Ohio river veers to the northwest and the

emergence of the Waynesburg sandstone makes Xetart

Falls.' It appears to be this same stratum that forms the

great cliffs along the B. & O. railroad between Ellenboro and

Cairo, as well as along Hughes river for long distances above

McFarlan.

"It usually makes a good quarry rock for piers and other

large structures, as it splits readily into great blocks of any
desired size, dresses easily, and resists weathering action fairly

well. It has frequently been used for bridge piers along the

line of the B. & O. railroad in Marion, Harrison, Ritchie,

and other counties. * * * * From the fact t hat this stratum

always makes a conspicuous bluff it has been dubbed the

'Bluff Sand' by the petroleum drillers in the logs of their

well records."

THE DUNKARD FORMATION IN PLEASANTS

COUNTY.

In Pleasants county the upper portion of the Dunkard
above the Marietta sandstone horizon consists of red shales,

sandstones, and limestone nodules in the red shales. There

is an absence of well defined limestone strata and coal seams,

so that it is impossible to safely correlate this portion of

the series with the areas in the northern part of the state.

It is probable that some of the heavier sandstone outcrops
in this portion of the series represent the Fish Creek or even

the Nineveh. The nodules of lime in the shales may repre-

sent the remnant of the Washington and Nineveh limestones.

The sandstones of this portion of the series are usually
not massive on outcrop, but are flaggy and shaly, weather-
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ing into sandy shales. The rapid erosion of these soft rocks

forms deep talus slopes, and it is difficult to find exposures
of solid rock of any extent. The lime nodules are rounded

and elongated, loosely set in the red shales and often coated

with red clay. They vary in size from a gravel to nodules

three and four inches across, and do not appear to be contin-

uous for any great distance.

Marietta Sandstone.

The Marietta sandstone horizon is found in the hills

of the northern and central portions of the county, but here

through weathering and erosion usually present a shaly or

flaggy outcrop. The high ridge to the east of Raven Rock

presents an almost perpendicular face of this sandstone 40

to 50 feet in height and has protected the ridge from rapid

erosion so characteristic of the area.

One mile and a half east of Pleasants along the Right
Fork are solid cliffs of this sandstone which form the lower

portion of the valley walls. Sugar Run in the eastern part

of the county is bordered by Marietta sandstone cliffs, 30

to 40 feet high, and the floor of the upper portion of the stream

appears to be this same stratum.

The Marietta sandstone is well exposed on the hill to

the north of Calcutta in solid ledges with the Washington
coal below, and also at a number of places on the ridge road

to the east from St. Marys. It forms the rocky valley of

Panther run south of Crisp, and is seen in most of thi

streams in the eastern portion of the county.

Just west of Hebron it is shaly on outcrop and is seen

in the hills above the Washington coal. 'It usually, in fresh

exposures, has a greenish gray color full of mica flakes and

shows a tendency to break flaggy. It is used locally for

foundations, but there are no quarries opened in this sand-

stone in this county except for this temporary local supply.
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Washington Coal.

The Washington coal is the most persistent coal of the

Dunkard Series and its outcrop is seen in many places across

Pleasants county. It is slaty in character, and while it

reaches a thickness of two feet, it is practically worthless

and no attempts are made by the farmers to mine it. It

leaves a heavy black blossom in the road and hill-side cuts

and often gives the appearance of a valuable seam.

It is probably much poorer in quality than north in

Ohio county where it contains 26 per cent ash and 10 per

cent sulphur. It usually has a cover of buff shales with

the Marietta sandstone above. Its blossom is seen at the

eastern line of the county east of Twiggs, near Hebron at a

level of 760 feet A. T. At the northern line of the county
on Bens Run its level is 789 feet. Southeast of Schultz it

outcrops on the county road along Cow Creek at 900 feet

elevation.

About one mile south of St. Marys a coal blossom is seen

on the ridge at an elevation of 966 feet. The oil wells near

this point reach the top of Keener sand 1470 feet below this

level. The interval from the Washington coal to the base

of Waynesburg sandstone appears to be about 180 to 200

feet, and from Washington coal to the top of the highest

hills above its outcrop is 300 to 350 feet, giving a thickness

of the exposed rocks of the Dunkard Series in this county of

500 to 540 feet.

North of Calcutta the Washington coal blossom is seen

in the road cut, and another blossom 50 feet above, which is

10 inches thick, while the Marietta sandstone comes above.

The lower blossom is here 728 feet above the First Cow Run

Sand, or about 150 feet above the horizon of the Waynes-
burg coal. A section of this hill shows the following strata :

Ft. In.

Shales 18
Sandstone 45
Shales  23
Coal

'

10
Shales and sandstone 50
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Ft. In.

Coal, Washington 1

Shales and concealed 36
Sandstone 10
Red shales 90
Sandstone, Waynesburg 63

The 6$ feet of sandstone at the base of the Calcutta

hill represents the Waynesburg sandstone so the base of the*

Dunkard would be just below this sandstone, though no

coal is there found. The 45 foot stratum of sandstone about

75 feet above the Washington coal probably represents the

Marietta sandstone. The Washington coal in this section

is 896 feet A. T. A coal blossom also outcrops on the north

slope of this hill to Long Run at an elevation of 1,000 feet,

or 104 feet above the Washington coal, which is about the

horizon of the Dunkard coal and may represent that seam.

Waynesburg Sandstone.

The Waynesburg sandstone outcrops as a massive stra-

tum along the western side of the county in the valley cut

by the Ohio river and also for some distance to the east in

the stream valleys. Its resistant nature causes the rock to

stand out in bold cliffs and forms often narrow valleys

along these creeks. The sandstone varies in its physical char-

acters, but it is usually a coarse grained gray to buff sand-

stone with white kaolin spots and mica flakes through it.

It forms at many places a good quarry stone ; but it is only
used locally, and there are no large quarries in the county.

In some places this sandstone has a greenish gray color

and breaks along parallel lines or planes. It is well exposed

along Middle Island creek, also near the month? of McKim and

Sugar creeks, along French creek below Calcutta. It forms

the floor of the creek above Calcutta, and the walls of the

stream below; but followed to the east, it passes below the

water level in all the streams. A fine exposure of this sand-

stone with its typical texture is seen on the hill to the east

of St. Marys, 50 feet thick, with a coal blossom below. In

nearly all localities it is overlaid by red shales. Its average
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thickness is 40 to 50 feet. As the Eureka-Belmont fold is

approached, this sandstone is carried high on the hills.

THE DUNKARD FORMATIONS IN WOOD COUNTY.
Over the greater portion of Wood county the base of

the Dunkard Series is below the stream level, except along
the Volcano fold. The rocks are sandstones, red shales, and

limestones, especially at the south. The presence of lime-

stone capped hills in southern Wood shows a contrast with

Pleasants county where the hills are capped with sandstone.

The higher formations of the Dunkard are here exposed as

the Washington coal has passed below water level at the

mouth of the Little Kanawha river at Parkersburg.

The following section measured north of Kingsbury
near McKusic Hill illustrates the character of the strata in

southern Wood county, and shows the sandy and shaly

character of the formations. The top of the section is prob-

ably not far from the Nineveh sandstone horizon according

to the depth of the Berea sand in a well to the west on the

Poling farm (2172 feet) and 60 feet higher at well top than

base of the section :

Ft. In.

Sandy shales 27
Sandstone 3

Shales and shaly sandstone 15
Sandstone 5

Shales 10
Lime nodules 1

Buff and red shales 36
Sandstone 27

Sand 10

Shales and sandstone 18
Lime nodules 10

Shales 18
Sandstone 3

Shales and thin sandstones 24
Sandstone 3

Shales 15

Sandstone 5

Shales and sandstone 36

Flag sandstone 8

Shales 32

Flag sandstone 8

Shales and sandstone 14
Limestone nuggets 8

Shales and sandstones 72

Shaly flag sandstone at Kingsbury.
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Nineveh Sandstone.

The high ridges near the southern line of Wood county
are capped by a heavy sandstone, while 40 to 50 feet lower

is a well defined limestone stratum. The limestone is re-

garded as the Nineveh, so the sandstone above is probably
the Nineveh. It forms an escarpment on the ridge to the

west of Limestone Hill on the Jerry Run side of the divide

at about 1100 feet A. T. It is here 30 to 40 feet thick on out-

crop, and can be followed for some distance. Other high
knobs to the north and east also show a sandstone cap ap-

parently at this same horizon.

Nineveh Limestone.

The limestone ledge mentioned above as below the mas-
sive sandstone ledge is seen four feet in thickness on the

road just north of Limestone Hill. It has a light gray color

and breaks in small blocks, and where long exposed to the

weather shows a mass of small irregular nodules. It caps

many of the ridges forming the north divide of Jerry's Run.

From Powers east along the ridge south of Sloan the

outcrop is seen along the road, and the limestone here ap-

pears to be 8 to 10 feet thick. Its level is 1,000 to 1,020 feet,

and at the south county line it is 1,070 feet A. T. Over the

hill three-fourths mile southwest of Wadesville, the lime-

stone outcrops at a level of 960 feet. Near McKinley its

level is 1. ,040 feet with a heavy outcrop in the road leading

to Rockport. A small outcrop of limestone is seen near the

old McKinley store 70 feet above the heavy limestone ledge.

Limestone nuggets are found 160 feet belo:/ the heavy ledge,

but no well defined stratum. One mile north of McKinley
a two foot stratum of limestone is found at a level of 080

feet.

East of Fountain Spring on the divide between Tygarts
creek and Sugar Camp run. a limestone outcrop is found at

a level of 860 feet, and another one mile cast at a level of

980 feet, the upper one probably represents the Nineveh.
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Marietta Sandstone.

To the south of Williamstown, the Marietta sandstone

outcrops on the hill roads making very rough travel across
the ridges. It has been quarried on a large scale at Briscoe
north of Parkersburg, and in the city, also to the south and
southeast. The stone in this section is blue to greenish blue
in color, weathering buff. It forms solid ledges, medium
coarse grained in texture, and full of mica flakes in some

ledges causing the stone to split along parallel planes. It is

held in high favor as a grindstone grit to the north of the

city and is a popular building stone as obtained from the

quarries near the city.

The outcrop of this sandstone is seen in the northern

central portion of the county near Tallyho and up Laurel

Fork where it forms the lower 15 to 20 feet of the valley

walls. Near Boreman it has been quarried for buildings
and for county bridge piers. It is here a yellowish brown
sandstone of fairly coarse texture and is found 40 to 50 feet

above the creek bed.

Further east it caps the hills as a resistant stratum.

East of Vienna it occurs on the ridge road in a heavy out-

crop. After passing to the south of the Little Kanawha a

few miles it has apparently gone below the level of the

streams. It is quarried one mile and a half south of Blen-

nerhassett Island.

To the east at Kanawha Station it forms the west portal

of the B. & O. tunnel where the lower 20 feet is solid, over-

laid by 27 feet of shaly sandstone. The sandstone near this

place has a greenish blue color, is fine grained and breaks

along parallel planes. It is quarried to the east for local

use.

Washington Coal.

One mile west of Waverly is a heavy coal blossom two

feet or more in thickness at about 640 feet level, which rep-

resents the Washington coal horizon. A small blossom at
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little higher elevation is found about the same distance south
of town which may represent the same coal.

One mile southeast of Williamstown a two foot coal

blossom is found in the creek bank and the dump piles of

waste show that attempts have been made to mine it in past

years. Its level is near the 660 foot contour line. Three

miles south of town on Big Run the blossom is found at a

level of 620 feet.

Two miles southeast of Briscoe and the Ohio river, a

coal blossom is found near the forks of the road at a level

of 880 feet, with 30 feet of flag sandstone below resting on

red shales. The level of the bottom of this sandstone is

about 200 feet above the Marietta, and the coal may represent
one of the higher Dunkard coals, possibly the Jollytown or

the Dunkard. The Washington coal is under the bed of

the river at the mouth of Little Kanawha at Parkersburg at

level 560 feet A. T., and through the southern portion of

Wood county no coal blossoms were found.

Waynesburg Sandstone.

The Volcano-Belmont fold brings up the Waynesburg
sandstone on its western side in Wood county, but outside

of this area this stratum is not exposed in the county. It is

below low water of the Ohio river at Williamstown, and

again below Parkersburg a few miles, it is near the low

water mark. At the north along the west line of the fold

and to the south of Harness this sandstone is near the 800

foot contour line. One mile cast of Doyle is a flaggy sand-

stone forming cliffs at level 789 feet probably at the Waynes-

burg horizon. The same stratum is seen further south along

the North Fork of Stillwell creek at level 760 feet. South-

east of Dallison near Walkers creek, the sandstone appears

on top of the ridges and hills, in massive form and very

coarse in texture.
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THE DUNKARD FORMATIONS IN RITCHIE COUNTY

In the northwestern portion of Ritchie county, the Vol-

cano-Belmont fold brings to the surface the lower rock

formations of the Conemaugh and Allegheny. The various

streams over most of the county have cut their valleys into

the Monongahela Series, but with these exceptions the sur-

face rocks of this county belong in the Dunkard.

The upper portion of the Dunkard Series in Ritchie

county is represented by red shales, shaly and usually thin

sandstone ledges, and a few outcrops of nodular limestone.

It is almost impossible to correlate the strata above the

Marietta Sandstone.

Two miles southeast of Frederick Mills in the southern

portion of the county the following section was measured:

Feet.

Red shales.

Nodular limestone 5

Shaly sandstone 3

Red shales with sandstone ledges 40

Flag sandstone and shales 72

Red shales and concealed 90

Sandstone, shaly 15

Shales 5

Coal blossom, Washington 2

Shales.

The nodular limestone 225 feet above the Washington coal

is also seen one mile south of Mahone in a solid ledge of

four feet nodular. It is there 200 feet above the Washing-
ton coal, with a second limestone 100 feet above the coal.

The level of the upper limestone is about 960 to 980 feet A.

T., and may represent the Nineveh horizon. The flag sand-

stone and shales, 72 feet thick, may represent the Marietta

sandstone.

At Iris two miles and a half southeast of Smithville up

the steep hilil to the east, the following section was measured :

Feet.

Red clay and shales to top of ridge 100

Sandstone and shales 50

Red shales and sandstone ledges 15

Nodular limestone 3
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Feet.
Buff and red shales 70
Sandstone 4
Red shales 40
Sandstone 15
Red and buff shales 36
Sandstone 3

Red and buff shales 9

Sandstone 5

Red shales 18
Sandstone and shales 36

The three foot ledge of limestone 165 feet below the top
of the section is at the level of 960 feet A. T., so is probably
the same limestone (Nineveh) as given in the last section,

but the Washington coal was not found. This section also

shows the prevailing character of the rocks of the Dunkard

Series, thin sandstones and red shales.

Near Berea the rocks form perpendicular cliffs along the

Hughes river. In the town are one or two good gas wells

drilled to the Keener sand. The following section was

measured on the hill to the south of town, and the levels

connected with the Waggoner gas well in town. The Wash-

ington coal was not seen, but it probably comes near the

base of the hill covered by talus, or may be just below the

level of the valley.

Feet.

Red shales 18
Limestone nuggets in greenish clay 2

Red shales and sandstone ledges 40

Sandstone 10
Red and buff shales 40

Shaly sandstone 2 2

Red shales 10
Limestone nuggets (976 ft. A. T.) 1

Red shales and sandstone ledges 40

Flag sandstone 8

Red shales 36
Sandstone 12

Red shales 32

Sandstone 6

Red shales 15

Sandstone, Marietta 45

Red shales and thin sandstones 36

to level Waggoner well (depth to

Keener sand 1683 feet).
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The one foot layer of limestone near the top of the sec-

tion at level 976 feet may represent the Nineveh; and the

one next the top, a higher horizon. From the well record the

base of the section should be about 480 feet above the Pitts-

burg coal so the 45 foot ledge of sandstone is probably the

Marietta. This section also shows the similar succession

of sandstones and red shales. Characteristic horizons are

not often found and it is impossible to make any satisfactory

correlations in the upper portion of the Dunkard Series.

Marietta Sandstone.

The Marietta sandstone is found in this area at 15 to 20

feet above the Washington coal. It often weathers on out-

crop into shaly or flaggy ledges concealing the solid rock,*

but at a number of places it forms high cliffs. It is 40 to

60 feet in thickness, greenish in color in unweathered blocks,

compact in texture and full of mica flakes.

It forms the walls of Bear run one mile and a half south

of Goose Creek postoffice. It is seen on the ridge to the

north and south of Cokeleys store. It is found at the B. & O.

railroad tunnel just west of Pennsboro and along the rail-

road grade to the west. It is this sandstone which forms the

bold escarpment of the valley one mile and a half west of

Eva in the southern part of the county.

The Marietta sandstone comes above the old coal mine

just east of Hartley and forms cliffs along Bone and Spruce

Creeks between Berea and Lawford where its base is 10

feet above the Washington coal. It is the cliff rock in the

Prunty oil field southwest of Oxford and its outcrop is seen

in most of the stream valleys in the eastern and southern por-

tions of the county and in the northeastern portion. It is

not quarried at any place visited, though it doubtless has

been used for house and barn foundations over these por-

tions of the county. After passing east and south of the

Waynesburg sandstone outcrop, it is the only massive sand-

stone found in the hills and valleys. Plate V. shows this

sandstone outcrop near Calcutta.



Plate V—a.—The Hughes River Valley at McFarlan.

Plate V—b.—The Sandstone Hills on McFarlan Run near
Ritchie Mines.
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Washington Coal.

The Washington coal is quite persistent over this county
and its heavy blossom is found at many places. Attempts
have been made to mine it over the county, but outside of a

few small local mines it is no longer used. Mr. Wm. Col-

lins has a small mine on his farm four miles northeast of

Pennsboro on North Fork Hughes river at the mouth of Pop-
larlick run. It is mined two and a half miles south of Ox-

ford, also southeast of Smithville. At the latter place, Mr.

J. H. Hyman has a small mine up the farm road two miles

south of Smithville where the coal runs from 18 inches to 3
feet and averages two feet, at level 870 feet A. T. Two miles

up Leatherbark creek, James Hardman has a mine in this

coal.

Old strip mines are found in the creek valley on Two-
lick run two miles east of Washburn where the coal is about

on 900 foot contour line. It has been opened in a similar

way for over a mile to the west of Lawford, and at a num-
ber of places abandoned hill side openings are seen. The
coal outcrops three miles southeast of Schultz near the north

county line, also around the town of Highland on the 820

foot contour line.

The heavy blossom of this coal is found one mile west

of Pennsboro near the 800 foot contour, again on the hill to

the southeast of Cornwaillis. It is seen one mile southeast of

Harrisville and to the west of this town, also to the east on

Rock Camp creek. It is usually found in the creek valleys

and hillside roads wherever the proper level is reached, and

it is a most persistent stratum over the county.

South of Berea, one and a fourth miles, a small coal

blossom is seen 160 feet higher than the Washington coal

and may represent the Dunkard coal horizon. On the hill to

the west of Silver Run station on the B. & O. railroad, a

blossom of coal is found 80 feet above the base of the Waynes-

burg sandstone, which may represent the Little Wa^hiiuiton

coal.
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Waynesburg Sandstone. -

The Waynesburg sandstone occurs in Ritchie county in

the creek and river valleys as a massive stratum of coarse

sandstone forming vertical cliffs, and it is an important

quarry stone at a number of places. In the northern portion

of the county it is seen along Goose Creek and its branches,

but its base is below water level. It forms the cliffs in the

Wolf Pen Oil field, and is well exposed along the North-

western turnpkie from Pike west to beyond League.

The North Fork of Hughes river through Ritchie county
is bordered by high cliffs of this sandstone which has been

quarried on a large scale in past years from Cairo to Corn-

wallis, and at a number of places to the east and west. To
the northeast of Cornwallis the sandstone is near the river

level and forms a narrow gorge through which the B. & O.

railroad passes, with tunnels through the sandstone spurs

where the river makes its numerous bends.

It has been quarried around Harrisville where its base

is below water level. (See plate VI.) It here reaches a

thickness of 80 feet and its top is 18 feet below the Washing-
ton coal. The various roads in northern Ritchie pass across

this stratum on the hillside slopes making very rough travel.

Addis and Elm runs to the south of Cairo have walls of this

sandstone.

Near Washburn similar cliffs of Waynesburg sandstone

occur with the base below creek level. The South Fork of

Hughes river like the North Fork is bordered by this sand-

stone forming bold cliffs. The wild and rough scenery of

the McFarlan region is due to the presence of this massive

sandstone. It has been quarried for local use at a number of

places in the interior of the county. Near Frederick Mills

a quarry has been opened in the upper portion of the stratum

and shows a 20 foot face which has been worked back 10

feet for a distance of 30 or 40 feet. On outcrop it has a buff

color but farther back in the quarry its color is blue to gray ;

and some of the ledges are foliated with parallel mica planes.

In Ritchie county the Waynesburg sandstone appears to
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be divided into two ledges separated by 10 to 15 feet of red

shales. The rock contains abundant white kaolin spots
which are very characteristic in most of the outcrops. In

other places it is foliated, and has a greenish color without
the kaolin spots. Its structure in the quarries at Cairo and
Harrisville is given in another chapter. The geological map
accompanying this volume shows the outcrop of this sand-

stone over the area, since the base of this sandstone is taken
as the base of the Dunkard Series, and the underlying

Waynesburg coal is absent in this county.

THE MONONGAHELA SERIES.

This series was named by Prof. H. D. Rogers many
years ago on account of the great development of its coal seams

along the Monongahela river. The series extends from the

base of the Pittsburg coal to the roof shales of the Waynes-
burg coal, an interval varying in thickness from 263 feet along
the Ohio river to 400 feet near the interior of the Appalachian
basin.

Dr. I. C. White gives the following description of this

series in Volume II of the reports of the West Virginia Geo-

logical Survey (pp. 124-125) :

"In the northern part of the State nearly one-half of the

rock material composing the Monongahela series is lime-

stone,, red shales are unknown, while massive sandstones are

seldom found except along the eastern side of the Monon-

gahela outcrop. The disintegration of these limestones, limy
shales and other soft rocks at the north, gives origin to a

gentle topography and an extremely fertile soil, thus form-

ing in Monongalia, Marion, Harrison, Lewis, Marshall. Ohio
and Brooke counties, as well as in portions of Upshur, Bar-

bour, and Taylor, the finest agricultural and grazing regions
in the State.

"In passing southwest from Harrison, Taylor, and Lewis

counties, however, the limestones practically disappear, aloi

with most all of the coal beds, while red shales come in as the

limestones go out. apparently replacing the latter, and the



64 GEOLOGY OF PLEASANTS, WOOD, RITCHIE COUNTIES.

sandstones grow more massive than in the northern area,

thus giving origin to a rugged topography and less fertile

soils.

"These rocks extend over a wide area along the Ohio
river and for many miles south of it, as far as the Great

Kanawha, and in a narrow belt from that point to the Big

Sandy, where in the center of the Appalachian trough, the

lowest of these beds passes into the air before reaching the

Kentucky line."

The rock strata of the Monongahela Series were first

studied in detail in Pennsylvania, and the names given to

these formations are for the most part taken from localities

in that State.

The order and character of the formations in this series

may be illustrated by two sections made in other areas of the

State. The section on Chapline Hill at Wheeling taken from

the report on the Pan Handle Counties (p. 39) represents

the conditions along the Ohio river in the northern portion

of the State. The section at Hartford in Mason county, 61

miles south of Parkersburg, and taken from the Coal Report
of the State Survey (Vol. II, p. 142) illustrates the characters

further south.

Chapline Hill, Wheeling, Section.

(Measured with hand-level).

Ft. In. } Ft. In. Ft. In.

Top of hill, sand.
Sandstone and shaly sandstone 60

Gray limestone 3

Buff sandy shales . 27 136
Gray Limestone 10

Shaly sandstone 27
Buff shales 8

Limestone . 1

Washington coal 3

Buff sandy shales 50
Faint blossom coal, Waynesburg "A". .

Gray limestone 3

Buff shales 12 10
} iiOl

Gray limestone 1 6

Shales and sandstone layers 25 10

Limestone, Elm Grove 2

Shales 4 4
j
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Waynesburg coal 2

Shales 6

Black slate

Buff shales 4

Shaly sandstone 3

Buff shal3s 3

Gray limestone, Waynesburg 2

Thin sandstone and shales 30

Clay blossom, Uniontown Coal
Horizon (?)

Sandstone
Buff shales 6

Limestone, Uniontown 4

Buff shales and sandstone 41
Green shale 4

Limestone and shales, Benwood 86

Sewickley Coal
Limestone, Sewickley 33
Redstone Coal
Limestone, Redstone 18
Shales (in part of area) 10

Pittsburg coal
froof

-j
shales

[
coal . .

1'

1

5

2""]

4 ^103

8

G

8)
6

S

6 160

Sandstone

7 2

35+

 263 8

Hartford, Mason County, Section.

Ft. In. Ft. In.

Coal, Waynesburg, absent
Red shale 10 01
Gray shale 5

Sandstone 6

Shales, brown and sandy 10
Shales, red 2

Concealed 14
Red shale with limestone nodules 10
Sandstone 20
Shales, variegated with limestone

nodules near base 28
Concealed . 20
Red shale 5

Concealed 20
Red shale 15
Sandstone, massive, Pittsburg 70
Shales, gray, fossil plants 15
Coal, Pittsburg

! .250

Total
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GENERAL DESCRIPTION OF THE TYPICAL
MONONGAHELA FORMATIONS.

For purposes of comparison, brief descriptions will be

given of the important strata of the Monongahela Series as

shown in the typical areas at the north. Those interested

further in this discussion will find more detailed accounts in

the coal report of this survey by Dr. I. C. White (Vol. II)

and in the writer's report on the Pan Handle counties.

The following formations are included in this series but

most of these are absent in these counties or at least cannot

be correlated with the strata further north :

Waynesburg Coal.

Little Waynesburg Coal.

Waynesburg Limestone.

Gilboy Sandstone.

Uniontown Coal.

Uniontown Limestone.

Fulton Green Shale.

Benwood Limestone.

Sewickley Sandstone.

Upper Sewickley Coal.

Lower Sewickley Coal.

Sewickley Limestone.

Redstone Coal.

Redstone Limestone.

Upper Pittsburg Sandstone.

Pittsburg Coal.

The Waynesburg coal or No. n seam of Ohio is an im-

portant coal for local supply in Pennsylvania arid northern

West Virginia, and is found a short distance below the

Waynesburg sandstone. It is usually high in ash and moist-

ure, and reaches in places 6 feet in thickness. Its position

is about 275 feet above the Pittsburg coal near Moundsville.

Dr. White states that in this vicinity the coal is thin and

worthless, but retains a double bedded structure, and that it
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is of no economic importance at any point yet known along
the Ohio river.

The Waynesburg limestone is found in the typical sec-

tion, 20 to 40 feet below the coal. Its average thickness in

Ohio county is 2 to 3 feet. Dr. I. C. White 2
states, "The

thickness in Pennsylvania and northern West Virginia is

seldom less than eight feet, and frequently double that, but

southwestward, toward the Great Kanawha region, the lime-

stone disappears entirely." The Gilboy sandstone comes in

5 to 10 feet below the Waynesburg coal frequently along the

eastern outcrop of the coal, and is prominent in Marion,

Lewis, and Gilmer counties, as a hard, fine grained rock.

The Uniontown coal comes 90 to 125 feet below the

Waynesburg coal. The following description of this seam
is taken from the coal report by Dr. White (Vol. II, p. 150) :

"It is seldom more than three feet thick, often only two, and

sometimes represented merely by black slate, so that from

an economic standpoint it is of little present value, since in

most cases it is rather high in ash and other impurities.
* * * * It appears possible that the coal often found under

a massive sandstone through Lewis, Gilmer, Roane, Jack-

son, Mason, (also Pleasants), and usually considered as

identical with the Waynesburg, may really be the Union-

town bed. Should this suggestion of identity prove true, it

would show as heretofore intimated a widely spread erosion

of at least 100 feet of strata from the top of the Monongahela
series, by the rapid currents which deposited the Waynes-

burg conglomeratic sandstone, bringing with them the new,
or Permian flora, which characterizes the Dunkard series.

The Macksburg coal of Ohio is regarded by the Ohio geol-

ogists as identical with the Uniontown coal.

Between the Uniontown coal and the Sewickley coal,

200 feet lower, in northern portion of the state and in Penn-

sylvania there is a mass of limestone and limy shales known

as the Uniontown or the Great Limestone. "Some of the

limestone layers are highly magnesian and otherwise im-

pure, and these are so interstratified with the purer layers

U. S. G. S. Bull. 05, p. 58.
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that very little economic use has ever been made of them."

Dr. White further states (Vol. II, p. 152) : "As already-

stated, these limestones disappear and are largely replaced

by red shale and sandy beds in passing from the northern

end of the State southwestward, so that when one reaches

the Little Kanawha river only a few thin layers of impure
limestone can be found in the entire series, and this con-

dition of affairs continues on southwestward to the Great

Kanawha and beyond."

The upper portion of this limestone below the Union-

town coal is known as the Uniontown, and the lower portion

the Benwood limestone. Along the eastern outcrop of the

Monongahela Series a massive sandstone frequently comes

in, cutting out all or a portion of the Uniontown limestone.

It overlies the Sewickley coal and is called the Sewickley
Sandstone. It is well exposed along the Monongahela river

between Morgantown and Fairmont, reaching 60 feet in

thickness.

Dr. I. C. White states (Vol. II, p. 152), "Through Har-

rison, Lewis, and Gilmer, and other southwestern counties

along the line where the Monongahela series crops to the

surface, the Sewickley sandstone, together with the under-

lying Pittsburg sandstone, often forms a bold cliff rising to

a height of 125 to 150 feet above the horizon of the Pitts-

burg coal."

The Sewickley coal, 70 to 100 feet above the base of the

series, is a valuable seam in Marion and Monongalia

counties, with a maximum thickness of 6 feet. It is known
as the Meigs Creek coal in Ohio. According to Dr. White

(Vol. II, p. 153), "although so constantly present in the

northern portion of the Appalachian basin, this bed thins

down and disappears entirely southwestward from Marion

county, so that little of it is found in workable thickness in

Harrison,, except for a few miles west of the Marion county

line. It appears to thin out entirely as a workable vein be-

fore passing the Parkersburg branch of the B. & O. railroad.

* * * * There are no areas of the Sewickley coal south
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from the Grafton-Parkersburg branch of the B. & O. rail-

road that will furnish coal of commercial thickness."

A short distance below the Sewickley coal is the Sewick-

ley limestone in typical section, which varies in thickness

from 5 to 20 feet
; then comes the Redstone coal 50 to 75 feet

below the Sewickley seam and 30 to 50 feet above the Pitts-

burg coal. Below the Redstone coal is the Redstone lime-

stone, and the Upper Pittsburg sandstone. The sandstone

forms large cliffs at a number of localities along the Ohio
river between Hartford and Huntington, also in Lewis, Gil-

mer, and Braxton counties.

The lowest member of the Monongahela Series, and the

most important stratum in the Carboniferous from an eco-

nomic standpoint is the Pittsburg coal, which is the princi-

pal coal mined in Marion, Harrison, and Taylor counties,

and is found further south. It is the important coal seam at

Pittsburg and is the cokeing coal of Connellsville. It

reaches its greatest thickness, 22 feet, in the southern end of

the Georges creek basin Maryland. Dr. I. C. White has es-

timated the area of workable Pittsburg coal remaining in

Ohio, West Virginia,, and Maryland, to be about 6,000 square
miles.

The oil well drilling has shown this coal to be generally
absent over an area of 4,000 to 5,000 square miles where its

horizon is passed by the drill. This is true of the following

counties in the state according to Dr. I. C. White : Calhoun,

Roane, Ritchie, Pleasants, Wood, Doddridge, Jackson, Tyler,

and probably half of Wetzel.

Dr. White states in Volume II of the Survey reports

(p. 194) : "In the vicinity of Parkersburg and elsewhere in

Wood county, the Pittsburg coal has not been reported in the

hundreds of oil wells that have there been drilled, though

just northwest from Parkersburg it is found by the drill in

Washington county,, Ohio, although thin and patchy. It

is also absent in Pleasants county so far as the oil well rec-

ords can determine, and when its horizon is brought Up to

daylight by the great Volcano-Burning Springs anticlinal arch
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at Eureka, Belmont, etc. no coal whatever is visible at the

Pittsburg horizon."

In Wood county outside the Volcano fold, the Monon-

gahela Series is not exposed, and in Ritchie where the

streams have cut below the Waynesburg sandstone, very lit-

tle of the series is seen, and the rocks are mostly shales.

In Pleasants county near the Ohio river, the upper por-
tion of the Monongahela rocks are seen. The Waynesburg
sandstone in this area is often underlaid by a coal with

shales below, corresponding in relation to the sandstone to

the Waynesburg coal horizon, but its interval to the Cow Run
and Keener sands in the oil wells is too short. Just east of St.

Marys the coal formerly mined is 1430 feet above the top
of the Keener sand which would place it 230 feet above the

Pittsburg coal horizon, or about the Uniontown coal. The

upper portion of the Monongahela series apparently has in

this area been extensively eroded, 90 to 100 feet, before the

deposition of the Waynesburg sandstone, especially to the

northeast of town.

Waynesburg Coal.

With the erosion of the upper portion of the Monon-

gahela series in this area, the Waynesburg coal has been re-

moved, and at but one place in the area was the blossom of

this coal found. This was just east of St. Marys on the county
road at a level 750 feet A. T., or nearly 100 feet above the

Uniontown coal. Here a two inch blossom was found under

a heavy cliff of Waynesburg sandstone. The general absence

of this seam through the area has made it difficult to ac-

curately map the lower line of the Dunkard series, which

line in the present report is taken as the base of the massive

Waynesburg sandstone.

Waynesburg Limestone.

The Waynesburg Limestone is also usually absent in

the sections of this area, but a 10 to 15 ledge of limestone is

found at Bens Run at a level 638 feet A. T., or 135 feet above
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the Sewickley coal in a near by oil well, and it may repre-
sent the Waynesburg limestone.

Near Raven Rock and below at Riggs and Engles runs,
an 8 to 10 foot ledge of limestone outcrops above the coal at

a level of 640 feet A. T., representing the same horizon. Be-

low the coal just east of St. Marys is a nodular limestone at

the Waynesburg limestone horizon.

Uniontown Coal.

A coal was formerly mined to the north and east of St.

Marys under the Waynesburg sandstone. It was 14 to 16

inches in thickness and is 1430 feet above the top of the

Keener sand which would make it 230 feet above the Pitts-

burg coal horizon, or about that of the Uniontown coal.

Its outcrop is found along the river hills and up the various

runs to the east. It has been mined in recent years by Mr.

O. S. Bailey at De Long up Middle Island creek, but at

present time is not mined at any place in this region.

Up the tan yard hollow south of St. Marys, the coal out-

crops below a heavy sandstone, and 1430 feet above the

Keener sand and is probably' the Uniontown coal. The coal

breaks in prisms and is banded and rather slaty with appear-

ance of a bone coal. Its relation to the rocks above and be-

low is shown in the following section :

Ft. In.

Coarse sandstone, Waynesburg 2 5+
B/ownish shales 2

Blue and black shales 2

Coal, Uniontown 1

Gray and blue clay and shales 10

Sewickley Coal.

To the south of St. Marys, the rapid rise of the strata

carries the Waynesburg sandstone high in the hills and

brings to the surface in ravines a lower coal which i- :
1

to 1280 feet above the Keener sand. The coal was formerly

mined along the railroad track opposite Newport, and it

rises rapidly to the west. At two openings mar here the
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coal shows a difference of 18 feet in elevation in a short dis-

tance. Its thickness is 10 to 12 inches and it is 1280 feet

above the Keener sand in the wells a short distance south.

A heavy ledge of sandstone comes in above the coal.

At Cooper Hollow one-half mile below the lower edge
of the town of St. Marys, the coal outcrops 1230 feet above

the Keener sand in the Cooper well. It is below a heavy
sandstone and the following section was measured at this

place:

Ft. In.

Sandstone 20

Buff flaky shales 3

Black slate 2

Coal, Sewickley 8

Black slate 1

Blue shales with coal nodules 4

As the strata rise westward in the fold, lower rocks of

the series are exposed along the B. & O. railroad track. Near

the mouth of Greens run east of Vaucluse, the following sec-

tion was measured:

Feet.

Shales 8

Sandstone 3

Blue shales 4

Thin black slate 1

Limestone, gray 6

Shales 4

Sandstone 2 y2
Shaly sandstone 6

•

A three inch coal blossom is seen at the track level across

Greens run and probably 50 feet lower than the base of the

above section. The top of the section is probably 100 feet

or more below the old coal mines, so that it would belong

in the Conemaugh Series, but there is no indication of the

Pittsburg coal.

Pittsburg Coal.

The base of the Monongahela Series is marked by the

floor of the Pittsburg coal, but this coal is absent in most of
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the oil and gas well. Near its horizon on the outcrop near

the Belmont fold, occur shales and sandstones with no trace

of coal blossom, so that it is impossible to mark this line

on the map, and the Monongahela and Conemaugh are desig-

nated by a single color on the geological map with this vol-

ume.

The Pittsburg coal is marked in a few oil well records

to northeast of St. Marys, and below Pritchard at the mouth

of Turkey run in Ritchie county, but it is only a few inches

in thickness. The whole area is a barren zone with respect

to the Pittsburg coal. In the Barker well on Middle Island

creek, one foot of coal is found at a depth of 164 feet, which

Dr. White identifies as the Pittsburg. It is 1175 feet above

the top of the Keener sand, and 1257 feet above top of Big

Injun sand.

In the Collins well two miles and a half northeast of

Pennsboro, the Pittsburg coal was found five feet thick at

510 feet, to 1340 feet above the Big Injun sand. In the

Baumgardner well in Whiskey-Run oil pool of Ritchie

county seven feet of Pittsburg coal was reported at a depth

of 498 feet, and 1279 feet above the Keener sand.

In the Prunty and Flannagan oil fields on South Fork

of Hughes river in eastern part of Ritchie county, this coal

is reported in many of the wells, 1305 to 1345 feet above the

Big Injun sand. The Pittsburg coal in these wells, 380 to

500 feet below the surface, was reported as five to six 1

thick and led to prospect work with diamond drill, but the

results were not satisfactory.

The record of one of these test holes is given by Dr. I.

C. White in the last report of the Survey (Vol. II, (a),

p. 662). This hole was drilled on the Zimri Flannagan farm

on South Fork Hughes river near the mouth of Turtle run

in the Flannagan oil field, northeast of Berea. The hole was

drilled by W. W. Bruce and J. B. Cheuvront, and begins 40

feet below the Washington coal, with the following record:
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Bore Hole on Zimri Flannagan Farm.

Thickness.

Ft. In.

Surface 10
Red shale 5

Gray sand 2 6

Red shale 3

Green sand 7

Red shale 9

Green sand 10
Red shale 2

Green sand 2

Red shale 3

Green sand 3 6

Red Shale 3 6

Green sand 14
Gray sand 20
Gray sand 20
Slate 1 10

Sandy slate 13

Coal, Little Waynesburg 4

Slate 6 8

Slate and clay
Gray shale 8

Red shale 10

Gray shale 5

Red shale 10

Gray shale 9

Red shale 48
Green sand 39
Red shale 8

Gray sand 8

Red shale 5

Green sand 18
Red shale 2

Green shale 31
Red shale 12

Sand rock 2,0'

Lime 11
Black slate 10

Coal, Pittsburg 2

Fire clay 1

Dr. White comments on this record as follows: "The

record shows that in a region where the Pittsburg coal had

been reported with a thickness of 12 feet, 10 of it was only
black slate. A sample of the 2 feet of coal found in the boring

was sent the Survey by Messrs. Bruce and Cheuvront for

analysis which gave to Hite and Patton the results shown in

table No. 10, page 667. The analysis reveals a coal quite

similar in composition to the same bed in the Clarksburg

Depth.
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region. It is barely possible that at some of the localities

reported in the White Oak region thicker coal may be found.

"The little coals struck at 95 and no feet appear to rep-
resent the Waynesburg and Little Waynesburg coal horizons

respectively, since Mr. Bruce states that the Washington
coal crops at 30 to 40 feet above where the test boring be-

gan. This would give an interval of 421 feet from the Wash-
ington coal to the Pittsburg in this region, and 286 feet from
the Waynesburg coal to the Pittsburg coal."

THE EUREKA-VOLCANO-BURNING SPRING
ANTICLINE.

The most marked geological disturbance in the rocks of

the western portion of the state is seen in the western portion
of Pleasants county extending south past Volcano, along the

Wood-Ritchie county line to Burning Springs in Wirt

county. This fold or anticline has been known from an early

day as the "Oil Break," and the early oil drilling of the '6o's

was near this arch. It follows a somewhat irregular course

and crosses the Ohio river at Belmont flattening out in Ohio.

The rocks on the two sides of the arch incline steeply to the

east and west, and the uplift has exposed the lower forma-

tions of the Allegheny Series.

The center of the fold in southern Ritchie county passes
to the east of California House, then about one-half mile

west of Petroleum, a short distance east of Volcano, just west

of Sand Hill. It crosses Bull creek just west of

of Borland post office, Horseneck creek just west of Horse-

neck post office, Cow creek just west of the month of Pedro

run. then bends to the east reaching the Ohio river just west

of Belmont. The width of the disturbed rocks is three to

four miles.

From a point between Borland and Horseneck the fold

pitches north to the Ohio river, and south to Volcano. Tts

trend varies in direction from the south line of Ritchie

county to the Ohio river. From California House to Vol-

cano its direction is N 10
°
E; from Volcano to Sand Hill,

N 8° E; from Sand Hill to Borland, N 18 W; from Borland
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to Horseneck, N 2° E; from Horseneck to Cow creek, N 9

W; from Cow creek to the Ohio river, N 36 E.

The Berea oil sand along the center of the fold is struck

at the following depths: near the mouth of Conley's run

in Ohio opposite Belmont, the sand is struck at 1,000 feet

below sea level : on Brothers Island at Belmont, at 750 to 800

feet below sea level; near Sand Hill at 180 feet above sea

level ;
at Volcano, at sea level.

Mr. Minshall gives the following sections of this fold

along the B. & O., between Volcano Junction and Petroleum,

and at Horseneck (U. S. Census Report, 1880).

Section at Horseneck

Cj/ Sari,

Section of Laure/ forA and Petro/eum.

the Eureka-Volcano Fold near
Fig. 6. Geological Sections along

Horseneck and Petroleum.

3-5. Lower Coal Measures.

6. Fossil Limestone.

7. Pittsburg Coal.

8. Uniontown Limestone.
9. Waynesburg Coal.

10. Dunkard Limestones and Coals.

11. Marietta Limestone and Sandstone.

The arch is not as flat as represented in these sections, for

even at the center of the fold, a decided dip is found to the

east and west, but at the two edges of the break, a very-

steep dip is seen at Volcano, Volcano Junction, Petroleum,

but toward the north the dip on the sides is less, giving a

flatter arch.
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Mr. Minshall states he found the Ames limestone in

Conley run in Ohio opposite Belmont, also in the bed of Cow
creek, and on the high hill to the north of Horseneck. This

should bring the Pittsburg coal horizon in the high hills to

the south of Belmont, but no trace of this coal is found in this

portion of the Ohio river valley. He states that near the

head of Calf creek, the Cow Run sand outcrops 200 feet be-

low the Ames limestone and has an 18 inch coal under it,

which he correlates with the Upper Freeport horizon.

Near the mouth of Conley's run in Ohio, E. B. An-
drews measured the following section given in the reports of

the Ohio Geological Survey (Vol. II, p. 502) :

Ft. In.

Fossil lime (2 30 feet below Pittsburg coal) 1 6

Yellow shales 18
Slaty coal 8

Clay and coal 6

Fire clay 6

Coal 6

Unexposed 20
Sandstone, some pebbles (First Cow Run) 25
Iron ore, adhering to sandstone 1 5

Blue clay shale, iron ore nodules 1 6

On Cow creek just east of the mouth of Pedro run a

massive sandstone ledge is exposed, in places full of cavities,

with a coal one foot thick below it (see plate
—

). The coal

probably represents the Upper Freeport seam with the Ma-

honing Sandstone above it. This sandstone is locally called

the Cow Run Oil Sand, but would correspond to the oil sand

500 feet below the Pittsburg coal, or the Dunkard sand,

while the true Cow Run sand should be 200 feet higher.

One mile west of Horseneck in the creek bank the fol-

lowing section was measured :

Ft. In.

Blue shales 20
Black fossil limestone (Brush Creek) 10(U.R. 720)

Black slate 4

Nodular limestone 1

Shales 10
Bone coal (Brush Creek) 1

The coal mined in this valley under the heavy sandstone

ledge is 60 feet below the black limestone and would be cor-
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related with the Upper Freeport. This coal has been mined

by Mr. Wise east of Borland Springs where it shows the fol-

lowing structure:

Ft. In.

Sandstone roof.

Coal 1 8

Blacksmith coal 1

Mud streak
Coal 10

Total 3 6

A heavy sandstone forms the bed of the creek, eight feet

lower.

This coal is also mined by Mr. Childers near the Horse-

neck store where it shows a thickness of three feet, four

inches, and is 8o feet above the Childers oil well which reaches

the Horseneck oil sand at 200 feet. This would place the

sand 280 feet below the Upper Freeport coal, or about the

horizon of the Clarion sandstone. This same interval is found

at the church southwest of Horseneck where the sand is 278
feet below an old mine at surface of ground. A bright block

coal is found 100 feet below the Childers coal, and is one to

two feet thick with blue shales below, and represents the

Lower Freeport vein.

One-half mile west of Horseneck up a farm road to the

north of the main creek, J. H. Flowers has opened a mine in

the Upper Freeport coal which shows the following struc-

ture:

Ft. In.

Coarse sandstone.
Shales 4

Draw slate 6

Coal 2 7

Clay 5

A well was drilled in 1908, 18 feet below this mine,

which struck at 220 feet a sand called by driller the MSacks-

burg 300-foot with a coal below it; but the Macksburg 300-

foot sand is equivalent to the Mahoning sandstone, which

comes above the coal at the mine. The sand in this well
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may represent a sandstone over the Lower Kittanning coal,

and is locally called the Herbst sand.

The Upper Freeport coal is mined three-fourths mile

north of Borland by R. N. Corbett and shows three feet of

coal covered by six inches of bone coal. It is also mined east

of Borland opposite the Wise mine by John Marden. A
number of mines in this coal are found to the north and

south of Horseneck. The fossil lime and coal are found to

the north of Horseneck about three-fourths mile on Sled

Fork. The Brush Creek limestone and coal below are seen

on Walker creek near Mr. Christy's house to the west of

Sand Hill.

Around Volcano two coal seams have been extensively

mined and their relation to each other is shown by the oil

well records. In these wells two coals are found 63 feet

apart, and two to three feet thick, with a third coal 25 feet

lower. The upper coal is 435 feet above the top of the Big

Lime, and the oil sand is over the Big Lime, therefore it is

the Maxton. The Salt sand above also is an oil sand, and

the Keener below.

The upper coal has a sandstone roof and in its distance

above the top of Big Lime would correspond to the Lower

Freeport coal. The next coal, 63 feet lower with a shale

roof, is 370 feet above the Big Lime, or at the Middle Kit-

tanning horizon, and the coal 25 feet lower, 345 feet above

Big Lime, would be at Lower Kittanning horizon.

Both the Middle and Lower Kittanning coals are mined

at Volcano, but the Lower Kittanning has greater thickness

reaching 4 to 5 feet, and the Lower Freeport has been open-

ed in the hills, but it is not regarded as equal in quality to

the lower coals, being more or less slaty.

The Lower Kittanning vein is about 28 inches thick

with a sandstone roof. The Middle Kittanning vein shows

the following structure :

Sandstone. Ft. In.

Slate 2 to 4

Top coal 3

Slate °

Coal 1

Bone coal °

Shale or clay.

G
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Along the B. & O. railroad track between Petroleum

and Volcano Junction, the rocks of the fold are well exposed
in the cuts. Just past the second bridge over Goose creek

to west of Petroleum the following section is found, the rocks

dipping heavy to the east: Ft_ In
Sandstone 8

Black slate 1 6

Bone coal 2

Sandstone 1 2

Black slate 5

Sandstone to track 3

Further west in the cut between the next two bridges,

the following section was measured, the rocks showing a

slight dip apparently to the west:
Ft. In.

Sandstone 12
Coal 1 6

Shaly sandstone 3

Buff shales . 4

Blue shaly limestone 10
Blue shales 1

Bone slaty coal 1

Blue shales to track 2

In the cut beyond the last bridge over Goos, ; creek

there is a 20 foot stratum of sandstone, with a coal below
which soon passes under the track, and the next few cuts

show a very white sandstone dipping west. The upper coal

in the last section may represent the Clarion with the Clar-

ion sandstone above
;
and the bone coal, the Brookville.

Just south of Petroleum at the forks of the road on top
of the hill is a mass of red shales with coal 10 feet lower and

nodular limestone 100 feet lower, but the east dip at this point

would make the intervals larger than the above surface meas-

urements. The red shales are apparently at the horizon of

the Pittsburg Red Shales, making the coal the Brush Creek

with the Pine Creek or Lower Cambridge limestone on be-

low.

Three miles and a half southwest of Petroleum, the Ames
limestone outcrops on the hill to west of a church on the

road to California House, at level 1020 feet A. T., and farther

on at level of 980 feet. At California House is a massive

cliff of sandstone 40 or 50 feet in height, probably at the Ma-

honing Sandstone horizon.



Plate VI—a.—Staunton Pike Bridge over McFarlan Run at

Town of McFarlan.

Plate VI—b.—Bando Oil Company Well No. 1 on I. one: Run,
Ritchie County.





CHAPTER IV.

PETROLEUM AND NATURAL GAS IN

PLEASANTS COUNTY.

West Virginia holds second rank in the value of produc-
tion of the higher grade of oil and gas. The oil production
culminated in 1900 when it reached 16,195,675 barrels, and

has declined since that time. According to the reports of

the United States Geological Survey, the production in 1906
was 10,120,935 barrels, 9,095,296 barrels in 1907, and 9,523,176

barrels in 1908. The value of natural gas in West Virginia
in 1907 was $16,670,962.

The modern oil development in this country began in

1859 with the completion of the Drake well in the Oil Creek

valley of Pennsylvania. In the next ten years the success-

ful search for oil was made over the country from the Ap-

palachian area to the coast of California.

The history of petroleum in West Virginia dates from

the early days of the last century, when the oil scum removed

from the surface of the oil springs along the Great and Lit-

tle Kanawha rivers was sold by the quart and gallon as a

cure for the ills of mankind. The first well bored for oil in

the State was completed in i860 near Burning Springs, on

the Little Kanawha. A few of the wells drilled in this area

in these early days are today, according to Dr. T. C. \\ hite,

producing one to two barrels daily, although nearly 50 years

old.

The real development of the petroleum industry in V

Virginia began in 1889 with the opening <>f the Dolls Run,

Eureka, and Mannington nil pools, and culminated in 10m.

6
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The history of this development and a general discussion of

the subject of oil and gas in this State are given in Volume
I (a), and the Pan Handle Counties report of the West

Virginia Geological Survey.

The modern development of the natural gas industry

began in 1887 with the opening of the northern Ohio and

Pennsylvania fields and their utilization.

In the Pan Handle Counties report, a resume is given
of the different theories of origin of oil and gas. It is

there shown that while there is some controversy over the

origin of these substances, the more generally accepted the-

ory holds that the vegetable and animal remains in a pro-

cess of decay formed gaseous and oily compounds, which

were imprisoned in the soft sediments along the seashore or

in lakes and rivers, and later when these sediments were

consolidated into solid rock, these rocks still held the im-

prisoned gases and oil. In other words the oil and gas were

formed at or near the time the rock sediments were deposited

in which they are now found. The process of oil forma-

tion, according to this theory, ceased long ago in all but the

more recent rocks. If gas or oil are present in the rocks of

a given locality and distributed uniformly through these rocks

over a wide area the total quantity of oil or gas would be

very large, while the available supply in a well might be

nothing.

Dr. I. C. White (Vol I (a), p. 46) has estimated that

"the amount of oil obtainable from a good producing sand in

West Virginia will not average more than a gallon to the

cubic foot, and also that the depth or thickness of pay streaks

will not average more than five feet, and taking these factors

as a basis, we would get about 5,000 barrels of 42 gallons

each to the acre as the total production of fairly good oil

territory."

In order to have an accumulation of oil and gas

four conditions are necessary. There must be a reservoir,

in the form of a porous rock, in which the oil and gas are

held in the interspaces of the rock. In Pennsylvania, West

Virginia, southeastern Ohio, and Kansas, the reservoir is
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a sandstone. Such a porous sandstone is never empty, but

it will contain water, oil or gas.

Second there must be a tight cover or the products will

escape upward and be lost. This cover is usually in the form

of a compact shale varying in thickness from a few feet to

several hundred. When this cover is penetrated by the

drill, the gas or oil released under heavy pressure may reach

the surface.

Third, there must be pressure to force the gas or oil

out of the rock. Fourth, there must be present, the proper
rock structure in the form of a fold, anticline, syncline, or

monocline. A fold in the rocks would give a favorable place

for the accumulation of gas and oil, which without the fold

might be distributed uniformly throughout the reservoir

rock. The gas and oil fields of this State, Pennsylvania,

Ohio, Kentucky, and many other sections, have been proved
to be associated with folds in the rocks. A careful review of

the anticlinal or fold theory and its application are given in

the oil and gas report of this Survey.

OIL AND GAS HORIZONS IN WEST VIRGINIA.

Dr. I. C. White in Volume I (a) of the West Virginia

Geological Survey (p. 506) groups together the oil and gas

horizons of the State as follows:
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Monongahela Series. Carroll Sand.

fMoundsville (Morgant'n).
I i

Conemaugh Series
' First Cow Run sand

Upper and Lower.

Allegheny Series

Carboniferous

^Dunkard sands.

^Second Cow Run sand.

"j
Gas sand of Marion and

^ Monongalia counties.

Devonian. .

Pottsville Series
Gas sand of Cairo.

Salt sand, Cairo.

I Cairo?
Maueh Chunk Red Shale. (Maxton, Cairo?)
Greenbrier Limestone. (Beckett sand of Milton?)

'Keener sand.

Pocono Sandstone -{Big Injun sand.

Squaw sand.

[
Gantz sand (Berea Grit).

I Fifty-foot sand.

Thirty-foot sand,

•j
Stray sand.
Gordon sands.
McDonald or Fifth sand.

[ Bayard or Sixth sand.

Catskill Red Beds.

Chemung, Hamilton and
Corniferous Beds. . . .

No well defined oil or gas
horizons yet discovered
in West Virginia, hut
found in Pennsylvania.

The oil and gas sands are usually identified by their

distances below the Pittsburg coal, but as this coal is usually
absent in Pleasants, Wood, and Ritchie Counties, the proper
correlation of the sands becomes more difficult, so that the

same sand in different pools often receives different names
from the drillers. A producing sand at very shallow depth
in this field is known as the Horse Neck along the Ohio

river, while a little deeper sand is nearly always called Cow
Run. The Cow Run and Dunkard sands are regarded as

the same, the names being used as synonyms with the first

name preferred ;
and yet these are entirely different sands.

The sand above the Big Lime in Pleasants county is correctly
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called the Maxton, while the same sand in Ritchie county is

called the Salt sand.

Horseneck Sand.

The Horseneck sand has produced a considerable quan-

tity of oil in past years, and was named from the early devel-

opment along Horseneck creek in Pleasants county where the

sand is reached at a depth of 185 to 330 feet. This sand is

280 feet below the Upper Freeport coal and may represent
the Clarion sandstone, probably 800 feet below the Pittsburg
coal horizon. It has been traced from Horseneck field north

to the Ohio river, and In a number of the early wells gave a

very large daily production for a limited time. Its produc-
tion has usually been short in duration, and at the present
time is only producing a little oil in a few scattered pools
on or near the fold.

Cow Run and Dunkard Sands.

The Big Dunkard sand, one of the important oil sands

in southern Pennsylvania and named from that area, is

found 500 feet below the Pittsburg coal at the Lower Ma-

honing Sandstone horizon, while the Upper Mahoning or

Little Dunkard sand is 400 feet below the Pittsburg coal.

The so called Cow Run sand in a number of wells of Pleas-

ants and northern Wood county are Big Dunkard.

The First Cow Run sand is 300 feet below the Pittsburg

coal, corresponding to the Saltzburg Sandstone horizon, and

the Second Cow Run sand is about 400 feet lower at the

Lower Freeport or possibly Homewood Sandstone horizon.

The main oil production of Pleasants and Wood counties

comes from the Dunkard and Cow Run sands, some of the

wells showing long life with fair production. The earlier

wells gave very large daily production.

In this area the drillers place the Second Cow Run

sand 200 to 225 feet below the First Cow Run. and it usually

is to be correlated more correctly with the Dunkard. The



86 PETROLEUM AND NATURAL GAS IN PLEASANTS COUNTY.

Dunkard sand is about 650 feet above the Keener and 540
feet above the Maxton, while the First Cow Run sand would
be about 850 feet above the Keener and 740 feet above the

Maxton. In Pleasants county, for example, the distance be-

tween the First Cow Run and Keener sands as identified by
the drillers, varies from 630 to 870 feet, due to the confusion

of the Cow Run and Dunkard sands, and the latter name is

seldom if ever used in the county.

Salt Sands.

The Salt sands are sometimes designated as first, second,

and third; but in this district they are usually not numbered.

They belong in the Pottsville Conglomerate horizon, and are

productive at a few places. The Cairo Salt sand comes

just above the Big Lime in the Mauch Chunk series, and is

correlated with the Maxton sand so named from its develop-
ment on the Maxton farm near Sistersville.

Keener and Big Injun Sands.

Below the Big Lime or Greenbrier Limestone is the Po-

cono sandstone. The upper portion of this sand is usually
called the Keener sand, named from a farm near Sistersville.

It is separated from the lower portion, the Big Injun sand,

by a shale break. When the shale is absent the whole stra-

tum is usually called Big Injun sand.

In a number of places a shale break below separates the

Big Injun from the Squaw sand, which is the oil sand near

Harrisville. The Keener sand is about 1200 feet below the

Pittsburg coal. ,

Berea Sand.

The Berea sand is found about 500 feet below the Big

Injun, or 1650 to 1700 feet below the Pittsburg coal. It be-

longs in the Catskill division of the Devonian Series, and

is usually regarded as identical with the Berea sandstone or
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grit quarried near Cleveland, Ohio. It is the producing oil

sand near Belmont, also in southern Wood County, and a

number of other places in this area.

A number of wells have been drilled in these counties

to sands below the Berea, but no productive sands have thus

far been found.

OIL AND GAS DEVELOPMENT IN PLEASANTS
COUNTY.

The first successful oil well drilled in Pleasants county
was on Horseneck creek on the Eureka-Volcano fold on the

Jacob Hendershot farm. It was drilled in 1864, 400 to 500
feet in depth, and is said to have flowed 1,000 barrels a day.
The farm of 81 acres was sold in November, 1864 for $100,000
cash to Hartley and others, but the later wells proved fail-

ures at this time. The field was ten miles back from the

river and it cost about three dollars a barrel to haul the

product to the river. Numerous shallow wells were drilled

with the spring pole, but only a small production was obtained

In 1884 Squire Boss drilled a well on Robbins run on the

Friend Cochran farm, two miles back of Belmont near Cow
Run, which produced two barrels daily. In 1885 George W.
Boss and Frank Brown drilled the so called "burnt well"

back of Eureka on the Ru'ss Hammett farm which produced

40 to 50 barrels daily. In 1886 a good gas well was drilled

back of Belmont. In 1888 a well with good oil production
was drilled on the Mcjim farm on McElroy creek. At this

time Belmont was a town of three houses, and Vaucluse was

about the same size.

In 1888, Brockunier and Hart of Wheeling drilled their

\
T

<>. 1 well on the island at Belmont. This well flowed 300

barrels a day for several weeks, and Belmont became a cen-

ter of oil excitement which culminated in [890 1 and com-

menced slowly to decline in 181^2. The place had been

known as Parkerville named from a Colonel Parker who

owned the farm on which the town was built. After the oil

development, the name was changed to Belmonl by Geoi

Boss and Mr. R. T. Brouse. In [888, T. X. Barnsdall be-
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gan drilling near Eureka and opened that field. In 1891 the

New York Petroleum Company and New York Producers
Oil Company entered the field, and these two companies
composed of the same people now control the output at Bel-

mont.

In 1889 or 1890 the Little Gulch Oil Company drilled

several good wells in Cooper Hollow just below St. Marys,
but the great activity in the St. Marys field was from 1898
to 1904. In 1905 a number of northern operators came into

the field and began to buy up the wells for production, one

of the largest holders of wells being Dinsmore & Co.

The Arvilla field was opened by M. L. Zahneiser, one of

the pioneer oil operators of the county, and in 1899 the Na-

tional Oil Company, further developed the field. In 1905

with the drilling of the Schultz well No. 1, giving a daily

production of 200 barrels, the Spindle Top field was opened
five miles east of St. Marys. The Schultz farm on one side

of the county road, and Hauldron farm on the other side,

became active centers of drilling, and the wells were placed

close together forming a forest of derricks on this ridge.

The oil development in the county spread north to Bens

Run where Zahneiser drilled successful wells on the Bell and

Doty farms. The drilling then extended down Middle Island

creek, then along French creek, and east to Federal and

Hebron, and over the county line into Tyler and Ritchie

counties.

At the present time drilling operations are scattered over

the county, but the new production is small. During the

season of 1908 a number of good wells were drilled near St.

Marys, Raven Rock, and on French creek. Near the Ohio

river and for some distance to -the south and east many
wells have been drilled below the Cow Run sand to the

Keener and Big Injun; near Belmont and Eureka, the wells

reach the Berea, but in the interior of the county most all of

the production comes from the Cow Run sands. The pro-

ducing sands in Pleasants county are : First and Second

Cow Run, Dunkard, Salt Sand, Maxton, Keener, Big In-

jun, and Berea.



WEST VIRGINIA GEOLOGICAL SURVEY. 89

WELL RECORDS IN PLEASANTS COUNTY.

Most of the wells in Pleasants county to the east of the

Belmont fold are drilled to the Cow Run sands named from

the early development to the northwest along Cow Run in

Ohio. The following record of a well drilled at this locality

shows the relation of the Cow Run sands to the Pittsburg
coal horizon and to the other deeper sands. This record is

given by J. A. Bownocker in Bulletin No. i of the Ohio

Geological Survey and was quoted by Dr. I. C. White in

Volume I (a) of the West Virginia Geological Survey (p.

270) :

Centennial Well, No. 6. Cow Run.

Thickness
of Total

Stratum. Depth.
Feet. Feet.

Conductor 11 to 11

Pittsburg (Pomeroy) Coal 1 to 12

Calcareous shale 9 to 21

Lime 10 to 31

Red soapstone 5 to 3 6

Red shale 8 to 44

White shale 42 to 86

Lime 10 to 96

Mixed shale 5 to 101

Shale and water 19 to 120

Red shale 10 to 130

Sand 5 to 135

White shale 20 to 155

Red shale 22 to 177

White shale 23 to 200

Sand 3 to 203

Red rock 32 to 235

Sand 11 to 216

White slate 40 to 286

Sand 4 to 290

Sand 4 to 294

Coal, smut rock 1 t0

White Slate 4 to

Lime 8 to

Gray shale - to 309

Lime (5) 9 to 314

Fire clay 4 to

Lime 7 to

First Cow Run Sand ' ' ' "

Red rock - :; "' 39B

White shale ! 6 to 111
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Feet. Feet.

Dark shale 50 to 491
Sand 10 to 501
White shale 14 to 515
Pale red shale, very hard 64 to 579
Lime 5 to 5 84
Sand 10 to 594
Black shale '. 16 to 610
White shale

, . . . . 3 to 640
Sand 10 to 650
Coal 1 to 651
Sand 39 to 69
Dark shale 5 to 69 5

Sand, gas 7 to 702
White shale 11 to 713
Coal, smut rock 1 to 714
Fire clay 20 to 734
Sand 2 to 736
Sandy shale 6 to 742
Black shale 4 to 746
Slate, black 30 to 776
Second Cow Run sand 64 to 840
Black slate 3 to 843
Black slate 97 to 940
Sand S3 to 1023
Dark shale 57 to 1080
Sand 12 to 1092
Black shale 53 to 1145
Salt Sand (no water) 9 to 1154
Light shale 6 to 1160
Black shale 23 to 1183
Big Injun Sand 2 to 11S5
Dark shale 39 to 1224
Sand 2 to 1226
Dark shale 7 to 1233
Sand 7 to 1240
Sandy shale, hard 22 to 1262
Dark shale, hard 63 to 1325
Dark shale, softer 20 to 1345
Dark shale - 20 to 1365
Dark shale, hard 10 to 1375

Dr. I. C. White in the volume quoted above adds the

following explanation of the well log: "This record shows
that the true First Cow Run sand comes 313 feet below the

Pittsburg coal, and its bottom extends to 360 feet below that

well-known horizon, thus making it the equivalent of the

Saltsburg sandstone of the Conemaugh series, entirely above

the Mahoning sandstones, with which it has so frequently-

been confused, since the Dunkard sand, which is so fre-

quently termed "Cow Run'' by the drillers in West Vir-
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ginia, is a member of the Mahoning series, and its top under-

lies the Pittsburg coal about 425 feet at the original locality,

on Dunkard creek, Greene county, Pa., its thickness being

50 to 60 feet. The Second Cow Run sand lies 406 feet below the

First Cow Run, and is therefore either the Lower Freeport

sandstone, or else the top member (Homewood) of the Potts-

vile formation.

UNION DISTRICT.

The northern portion of Pleasants county is included in

Union district, the southern boundary of which is marked

by Middle Island and Sugar creeks. The following well

records are given by Dr. White in Volume I (a) (pp. 272-

274), the wells being located mostly in the northern portion
of the district.

Luther Brown Well, No. 1.

Two miles east of south from Bens run, Union district.

Authority, South Penn Oil Company.

Feet. Feet.
Salt Sand 1220 to 1340
Big Lime 1700 to 1766
Keener Sand 1766 to 1 791
Slate 1791 to 1811
Big Injun Sand, hard (oil, 1812-16') 1811 to 1905
Squaw Sand 1912 to 1935
Total depth 1940

"Three-barrel well."

Mercer-Pool Well, No. 1.

Near Lytton postoffice, Union district. Authority,
South Penn Oil Company.

Feet. Feet.
Cow Run Sand (coal, 790') 784 to 70 1

Salt Sand 1 0S0 to 1190
Maxton Sand 1498 to 1516
Big Lime 1575 to 1635
Keener Sand (gas. 1640') 1635 to 1670
Big Injun Sand, very hard and broken 1690 to 1770
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Sarah Arn Well, No. 3.

Near Lytton postoffice at level U. S. 1030 A. T., and

owned by South Penn Oil Co.

Feet. Feet.
Cow Run Sand 950 to 965
Salt Sand 1210 to 1300
Maxton Sand 1670 to 1700
Gas 1670
Big Lime 1710 to 1770
Keener Sand 1770 to 1815
Break 1815 to 1838
Big Injun Sand 1838 to 1990
Oil 1838 to 1848

Total depth 1996

J. L. Pool Well, No. 2.

Union district. Authority, South Penn Oil Company.

Feet. Feet.
Cow Run Sand 876 to 905
Salt Sand 1180 to 1255
Maxton Sand (oil and gas show, 1624') 1588 to 1667
Big Lime 1667 to 1678
Keener Sand (gas, 1710') . 1698 to 1755
Big Injun Sand (show oil, 1804') 1774 to 1866

Total depth 1871

M. J. Beagle Well, No. 1.

Two miles south of east of Bens Run, Union district.

Authority, South Penn Oil Company.
Feet. Feet.

Salt Sand 1150 to 1450
Maxton Sand 1600 to 1635
Show oil 1696
Big Lime 1715 to 1730
Keener Sand 1730 to 1765
Big Injun Sand, little oil and gas at 1779' 1779 to 1840
Squaw Sand 1840 to 1900

Hubbard (purchase) Well No. 16.

Three miles east of Bens run. Authority, Carter Oil

Company.
Feet. Feet.

Cave (bad) 685 to 885
Cow Run Sand (oil and gas at 901') 895 to 919

"About twenty-barrel well."
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C. B. Barker Well, No. i.

On Middle Island creek. Owners, Philadelphia Com-

pany. Authority, Prof. John F. Carll.

Feet. Feet.

Clay 10 to 10
Sandstone 20 to 30

Gravel 20 to 50
Sandstone and lime 30 to 80

Red sandstone 15 to 95

Lime, white, har*d (water) 20 to 115
Red lime 10 to 125
Lime white, hard 5 to 130
Slate, white and soft 10 to 140

Sandstone, dark and hard 15 to 155

Slate, white, soft 5 to 160

Lime, white, soft 4 to 164
Coal (Pittsburg) 1 to 165

Slate, white and soft 10 to 175
Red shale 10 to 18 5

Slate, white 20 to 20 5

Sandstone, dark, close 40 to 2 45

Red shale, soft 20 to 265

Lime 10 to 275

Red shale 10 to 285

Lime, white 5 to 290
Red shale 70 to 360

Slate, white : 20 to 380
Red shale 20 to 400

Lime, white 20 to 420
Red cave ,

4 5 to 465
Unrecorded 25 to 490

Lime, white 20 to 510

Coal ( Bakerstown) 5 to 515

Slate, white 30 to 545

Lime, white 15 to 5 61)

Slate, white, caves 40 to 60

Sandstone, dark, close (Dunkard) 20 to 620
Sandstone and lime, hard and soft. 10 to 630

Slate, dark and soft 40 to 670

Slate, white
'

30 to 700
Slate, white, soft 80 to 7 80

Sandstone, white, close, (Second Cow Run) 70 to 850

Slate, black, soft 60 to 910

Sandstone, white (Salt Sand) 90 to 1000

Slate, black, soft 80 to 10 80

Sandstonp, white, (Salt Sand) 45 to 1 i 25

Slate, b'ack, soft 2 5 to 1150

Sandstone, white 10'
)

Slate 25'
[
Maxton 55 to 1 205

Sandstone, white and soft. . . .20' i

Slate, black and soft 65 to 1270
Lime, white and hard, (Big Lime) TO to 1340
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Feet. Feet.

Sandstone, white, (little gas) (Keener) 5 to 1345
Lime, dark and hard 10 to 1355
Lime, white, 20 to 1375
Sandstone, hard and soft 30 to 1405
Slate, white and soft 16 to 1421
Sandstone, white, Big Injun, (oil and water at 1440') .179 to 1600
Slat« and shell, white 50 to 1650
Sandstone and slate 50 to 1700
Slate, white 175 to 1875
Slate, black and soft > 57 to 1932

"The one foot of coal struck at 164 feet appears to be-

long at the horizon of the Pittsburg bed, since it comes

1,175 feet above the top of the Keener Sand, and 1,257 feet

above the top of the main body of the Big Injun Sand."

The following very complete record was preserved by
Prof. John F. Carll and given by Dr. I. C. White in Volume
I (a) (p. 269). The well is located near the north county line

on south bank of Bens Run and near Bens Run station of B.

& O. railroad. The top of the well is 622 feet above sea level.

Dr. White's comments on this record are given below the log

of the well.

Jim Wells Well No. 1. (U. S. 622 A. T.)

Near Bens Run Station, Union District.

Feet. Feet.

Water at 60
Coal (Sewickley) at 120
Cow Run Sand 702 to 782
Slate 782 to 792
Sandstone 79 2 to 80

Slate 800 to 815
Lime 815 to 900
Slate 900 to 995

Sandstone, white 995 to 1005

Slate, black (gas) 1005 to 1050

Slate, white 1050 to 1068
Slate, black 1068 to 1150
S'ate and Sandstone 1150 to 1160

Sandstone, clear, oil, black 1160 to 1186
Slate and shells 1186 to 1243
Sand (Maxton) good, (oil, 1243') 1243 to 1264
Slate 1264 to 1286
Sandstone and lime (Big) 1286 to 1347
Sand, Keener 1347 to 1412
"Break" (slate) 1412 to 1436
Sandstone, close and hard. . . .14' 1

Slate, break 10' (

(?) 10' f Big Injun 1436 to 1525

Sandstone, white 55' j

Slate, white, to bottom 1525 to 1605
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"The coal bed noted in this record at 120 feet is most

probably a representative of the Sewickley bed, since it comes

1,227 feet above the Keener Sand, 80 feet more than that

shown for this interval at Sistersville, 14 miles to the north-

east, hence the horizon of the Pittsburg coal would come at

about 200 feet in this well. It is needless to say that the

stratum called "Cow Run" Sand by the driller is not either the

first or second of these oil horizons since the first Cow Run

Sand comes about 300 feet below the Pittsburg coal, while

the second Cow Run sand, on Cow run, in Ohio, comes 400 feet

lower, or about 700 feet below the Pittsburg coal, and thus

makes it most probably in the Lower Freeport sandstone

horizon of the Allegheny formation.

Near Arvilla postoffice on Middle Island creek a num-

ber of wells were drilled to the Cow Run sand, and a few of

the records are added to show the relation of this sand to sea

level at this place.

Morgan Lot No. 1 (U. S. 625 A . T).
Feet.

Casing 10 inch 60

Casing 8% inch 235

Casing 6% inch 564

Top of First Cow Run sand 580

Bottom of First Cow Run sand 615

This well is located on east bank of the creek near the

old mill to south of the iron bridge at Arvilla while the next

well is located at the east end of the bridge, and the Five

Acres well is just north of west end of the bridge.

Copenhaver No. 6. (U. S. 634 A. T).
Feet.

Casing 8% inch 42

Casing 6% inch 205

Casing 4% inch 572

Top First, Cow Run sand 587

Bottom First Cow Run sand 614

Five Acres Tract (U. S. 625 A. T.)
Feet.

Casing 8% inch ' n

Casing 6V4 inch 2

Casing 4% inch ;'_' '_

Top First Cow Run sand
Bottom First Cow Run sand 59 8
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These records show the sand is dipping to the south five feet

in little less than one-fourth mile. The lower level sand well

(Mjorgan) had the largest initial production, about 40 barrels

a day. No coal was reported in these wells.

Near the Sugar Valley store on Middle Island creek the

following well records were obtained from Mr. S. P. Carll,

formerly of the Associated Producers Oil Company :

Smith Heirs No. 11.

Thickness.
Feet. Feet.

Casing 10 inch 60

Casing 8*4 inch. . 153
Casing 6V4 inch . . .1000
Salt sand 879 42
Sand and shells to 1455
Keener sand 145 5 10

Big Injun sand 1470
Depth of hole 1561

This well was drilled on north bank of Middle Island

creek to West of the store and proved dry. The number 12

well was drilled about 500 feet to the south of the creek at

the side of the county road leading south. It was drilled in

July 1901 and produced about one barrel a day after shooting
in 30 foot interval from 1508 to 1538 feet.

Smith Heirs No. 12 (U. S. 656 A. T.)

Thickness.
Feet. Feet.

Casing 8y4 inch 200

Casing 6% inch 102 8

Big Lime 1378 72
Keener sand 1458 20

Big Injun sand 1508
Bottom of hole 1620

In the No. 17 well about 100 feet south of No. 12. the Big
Lime was 50 feet thick. The Keener sand was 10 feet and

struck at 1543 feet. This well also showed 60 feet of Salt

Sand at 1140 feet. The Cow Run sand was struck in a num-

ber of wells in this area at 585 to 615 feet.

Up Sugar Creek on the Mahlon Williamson farm, a well

was drilled by this same company through the Big Injun
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sand which was very thick and hard with several slate breaks

in it, and proved dry. A little gas was found at 1555 feet.

Mahlon Williamson No. 1.

Thickness.
Feet. Feet.

Casing 8% inch 9 60
Cow Run sand 978 4
Salt sand 1367 70
Big Lime 1770 55
Keener sand 1825 10
Big Injun sand 1841 172
Bottom of hole. 2037

These records show an interval between the Salt Sand
and the Keener of 458 and 576 feet, and a break of 15 and
16 feet between Keener and Big Injun. The interval in the

Williamson well between Cow Run and Keener sands is 847
feet.

In the western portion of Union district north of Raven
Rock, Air. Dunham of the Toledo Oil and Gas Company gives
the following average log of their wells drilled on the first

river terrace:

Feet.
Cow Run sand 500
Salt sand 950
Maxton sand 1175
Keener sand 1275
Big Injun sand 1310

Further south near the head of Middle Island, several

wells are producing oil from the Squaw sand. The number

5 well of the Wild Cat Oil Co., on the Bills farm is at level

610 feet A. T., and reaches the top of Squaw sand at 1440 feet,

and the bottom at 1465 feet, with gas and black oil at 1444
feet.

On the Bills farm at the north end of railroad bridge at

St. Marys, the Squaw sand well was drilled and showed the

following record :

Bills Well. (U. S. 611 feet A. T.)
Feet.

Salt sand, top
Salt sand, bottom ons
Keener sand 1263

Squaw sand 1432 to 1460

7
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The Squaw sand is here 169 feet below the Keener and
shows a slight rise to the south in these two wells and is 25
to 28 feet thick.

In the southeastern portion of Union district west of

Twiggs and near the mouth of Wolf run, Sellers and Dins-
moor drilled a well on the Smiley Wagner farm at about level

700 feet A. T., which reached the Cow Run sand at 675 feet.

This sand was 23 feet thick with the oil pay sand 678 to 686

feet.

LAFAYETTE DISTRICT.

Dr. I. C. White in Volume I (a) (p. 276) gives a record

of the A. W. Gorrell well in the Hebron district, on authority
of the South Penn Oil Co.

A. W. Gorrell No. 2.

Feet. Feet.
Salt sand 1166 to 1200
Maxton Sand 1673 to 1703
Big Lime 1721 to 1762
Keener Sand 1792 to 1810
"Break" (slate) 1810 to 1816
Big Injun Sand 1816 to 1905
Berea (shells) 2273 to 2288
Red rock 2434 to 2446
Gordon Sand (shel's) 2553 to 2568
Fifth Sand 2656 to 2668
Total depth 2750

Dr. White in this volume comments on the record as fol-

lows : "This is a very interesting record, since in it are found

some traces of the Venango Oil Sand Group, notably the red

beds at 2,434 feet which belong just under the "Fifty-foot"

Sand; also, the Gordon and Fifth Sands appear to be indicated

by "Shells," or hard, fine, sandy beds, at 2,553 and 2,656 re-

spectively. If we put the interval of the Pittsburg coal above

the Keener Sand at say 1,200 feet, the horizon of that coal

would be found at about 600 feet in the above record, or 1,-

673 feet above the "Berea" Sand, 1,834 feet above the red

beds, 1,953 feet above the Gordon Sand, and 2,056 feet above

the Fifth Sand, all of which measurements agree with the

westward thinning of the beds."

North of Hebron on the ridge is located the Shingleton
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well of Bettman and Watson company. The following' record

from Volume I (a) (p. 275) shows the depth of sands in this

area:

Shingleton Well No. n.

Feet. Feet.

Top of cave 900
Cow Run Sand 1080 to 1090
Salt Sand 1300 to 1500
Big Lime, top 1870 to 1946
Break (Slate) 1946 to 1950
Keener sand 1950
Hard, fine, dark sand (salt water at

1970') 1965
Big Injun Sand, top 1998 to 2025
Show of oil and gas 2002
Salt water 2007
Slate 2 00 7 to 2012

Just north of Hebron are the Morgan and Defibangh
wells of American Oil Development Co., with the following
records :

T. W. Morgan Well No. 18 (U. S. 1040 A. T.)
Feet.

First Cow Run sand 1031 to 1056
Salt sand 1325 to 1385
Maxton sand (gas at 1850 ft.) 1822 to I860
Total depth 1871

B. W. Defibaugh Well No. 1 (U. S. 856 A. T.)
Feet.

Cow Run sand 880 to 896
Oil and gas at 880
Total depth 906

A large number of wells have been drilled to the Cow
Run sand near Federal by the Log Cabin Oil Co.. of Mead-

vine, Pa., and other companies, with fair production. Sugar
creek valley is dotted with producing oil wells, and has proved
for some years desirable oil territory.

McKIM DISTRICT.

In the northern portion of McKim distrid along Willow

Island and McKim creeks and Shawnee run there have been

drilled numerous wells mostly to the Cow Run sand which are
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still productive. A small field was developed in the western

portion of the district on the Left Fork of French creek just

east of Calcutta. The following records of wells at the last

place show the depth of the Cow Run sand, and were fur-

nished by Mr. Mat. Herron, field manager of the oil company.

Sol Pethtl No. 36 (U. S. 701 A. T.)

. Feet.

Top of shale 506
Top of lime 527
Top of First Cow Run sand 550
Bottom of First Cow Run sand 561

Five barrel well.

Pethtl No. 31 (U. S. 684 A. T.)
Feet.

Top of shale 509

Top of lime 522
First Cow Run sand 549 to 564

Three barrel well.

Sol Bills No. 27 (U. S. 720 A. T.)
Feet.

Top of shale 53 8

Top of lime 5 53

First Cow Run sand 5 80 to 602

The lime reported in these records is given as 25 to 30

feet in thickness and is often replaced in part by a pink or red

mud. The shale is probably the Pittsburg Red Shale which

belongs above the First Cow Run sand, and the so called lime

represents harder portions of this shale more or less cal-

careous.

In the northeastern portion of McKim district on the

road from Union Mills to Crooked run, on the high ridge is the

Spindle Top oil field in Cow Run sand, where the derricks

form a forest. The top of the First Cow Run sand was struck

at 1013 feet and the bottom at 1044 feet in the Holdren No. 9.

The following records of wells on the Powell farm near

the line between McKim and Lafayette districts were furnished

by Mr. Frank Lawrence of St. Marys, and Ellsworth and

Davis of the same place. The wells were drilled near close of

1906 and spring of 1907.



WEST VIRGINIA GEOLOGICAL SURVEY. 101

Jonathan Powell No. i (U. S. 1050 A. T.)
Feet.

Top First Cow Run sand . . . 974
Best oil at 980
Bottom of sand 990
Bottom of hole 997

Jonathan Powell No. 2 (U. S. 1030 A. T.)
Feet.

Top First Cow Run sand 943
Show of oil , 959
Bottom of sand 977
Bottom of hole 987

Powell No. 5.

Feet.

Top First Cow Run sand 1052
Oil 1054 to 1070
Bottom of sand 1071

Powell No. 6 (U. S. 1100 A. T.)
Feet.

Top of First Cow Run sand 1020
Oil 1040 to 1054
Bottom of sand 1057

WASHINGTON DISTRICT.

This district borders the Ohio river and includes the

town of St. Marys. Oil wells have been drilled in all portions

of its area, opening a number of very productive pools.

Middle Island just north of St. Marys and the river ter-

race opposite are dotted with Cow Run and a few Keener

wells whose production has held up for a number of years.

In May, 1908, Sweeney Brothers drilled a well to the Keener

sand which showed the following log:

Sweeney Middle Island Well (U. S. 615 A. T.)
Thickness.

Feet. Feet.

Sand and gravel 59
Black slate 340

Top First Cow Run sand 410 27

Stray sand 523 10

Salt sand SS7 2G
Maxton sand 1121 27

Keener sand 1202 28

Casing 10 inch 59

Casing 8 inch 160

Casing 6-% inch G2S
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On Broad run to the east of St. Marys, the South Penn

Oil Co. has drilled a number of wells to the Cow Run sand.

There has been some doubt as to proper identification of this

sand whether Cow Run or Dunkard, but the top of the sand

is 500 feet below the base of the Waynesburg sandstone which

would place it at the First Cow Run horizon.

The first well was drilled in this field about one mile

above the mouth of the run, May 25. 1895. The level of the

top of the well is 699 feet above sea, and the top of the sand

was struck at 548 feet and the bottom at 563 feet. Farther

down stream the three inch coal under a heavy sandstone is

seen 45 feet lower. One-half mile up the stream from this

well at a level of 736 feet above sea, the sand was struck at

593 feet and was 45 feet thick. The top of the sand is here

8 feet lower, showing a dip to the southeast of about 16 feet

to the mile. These wells are now small producers averaging
1-2 to 3-4 barrels daily.

In and close to the corporate limits of the town of St.

Marys many wells have been drilled mostly to the First Cow
Run sand. At the northeast edge of town are the C. W.
Bills farm wells of Dinsmoor & Co., which are producing oil

from the Keener sand, the first completed in September, 1903.

C. W. Bills No. 1 (U. S. 742 A. T.)
Feet.

Top of Keener sand 13 50
Bottom of Keener sand 1370
Casing 6% inch 820

The Bills No. 2 higher on the hill reached the Keener
sand at 1502 feet, and on top the hill the Bills No. 3 struck

the sand at 1539 feet
>
while over the hill the No. 4 well reach-

ed the sand at 1497 feet which was 30 feet thick. Below the

No. 1 well, 82 feet, the Uniontown coal was formerly worked,

giving an interval between the coal and Keener sand, of 1268

feet, and 1358 feet to the Waynesburg coal and sandstone east

of town.

Back of the court house at St. Marys is the Bartwell

farm well owned by Dinsmoor and Co., and pumping from
the Salt Sand at 805 feet, the well being plugged just below
this sand.
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Bartwell Well (U. S. 645 A. T.)
Fee:.

Top of First Cow Run sand . 49 6

Bottom of First Cow Run sand 500

Maoksburg or Salt sand, some gas 795
Salt sand 805 to 881

Big Injun sand, oil 1444 to lb49

The Salt Sand is regarded by the company as equivalent

to the Macksburg 500 foot sand of the Ohio fields, and the

first streak of Salt Sand as the Macksburg.
On the ridge road three-fourths mile south of town, the

depth of the oil sands are shown by the following records of

wells of the Dinsmoor Company on the Smith farm :

J. F. Smith Well No. 4 (U. S. 1128 A. T.)

Thickness.
Feet. Feet.

Top of shale 900 18 •

Top of limestone 960 6

Top of First Cow Run sand, gas 970

First oil, small quantity 984
Bottom Cow Run sand 995

Bottom of hoe 1019

Casing 8% inch 246

Casing 6 1A inch 9 63

J. F. Smith Well No. 7 (U. S. 1031 A. T.)

Feet.

Top of Big Injun sand, first gas 1620

First oil, some gas 1673

Hard shell 1687

Casing 8% inch 210

Casing 5-% inch H42

This well produced 50 barrels in the first twenty-four

hours and after shooting, 100 barrels. Salt water was struck

at 1480 and 1525 feet. Blocks of coal were found with the

sand.

J. F. Smith Well No. 6 (U. S. 1076 A. T.)

'"
•

 

Top First Cow Run sand, dry

Top K "1

Pay sand ' ' :: - '

Bottom <>r hole '  '

Casing
'
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From top of Keener to bottom of the well there appeared
to be no break in the sand in this well.

About one mile due east of this group of wells on the

Smith farm, the following record is given by Dinsmoor and

Co., of a well drilled September 21, 1896. :

J. Smith Well No. 4 (U. S. 1107 A. T.)
Feet.

Top of black shale 880
Bottom of black shale 914
Top of lime 914
Top First Cow Run sand 935
First gas at 945
Gas, not strong flow, to 950
First oil at 9 5 5

Oil increased flow to 9 65
Bottom Cow Run sand 966
Total depth 977
Casing, 6% inch 937

Mr. R. Bolard of St. Marys has furnished the following
records of wells drilled in 1903 and 1904 near Tanyard hollow

just south of St. Marys. The number 1 Riggs is located near

the head of the run. No. 5, Z. T. Riggs, is located in the bed

of the run, one-fourth mile back of the river with its top six

feet above the coal in this run (U. S. 642 A. T.). The num-
bers 3 and 5, E. T. Riggs, are located on the hill above the

run and to the north.

Riggs Well No. 1 (U. S. 810 A. T.)
Feet.

Conductor 16

Casing 8% inch 160

Top First Cow Run sand 600
Bottom First Cow Run sand 620
Casing 6V4 inch 812

Top Second Cow Run sand 820
Gas at 880
Bottom Second Cow Run sand 935
Gas at 12 80
Gas and black oil at 13 20

Top Keener sand 1450
Oil at 1460
Bottom Keener sand 1485
Top Big Injun sand 149 5

First oil at 1496
Bottom of pay sand 1508
Second pay sand 1518 to 1530
Bottom of hole in sand 1543
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The Z. T. Riggs well in the bed of quarry run was drilled

by the Log Cabin Oil Co., in November 1904. It was shot at

1318 to 1334 feet with 80 quarts and produced two barrels.

It was tubed with two inch pipe, but was later pulled and

abandoned.

Z. T. Riggs Well No. 5 (U. S. 636 A. T.)

Feet.

Casing 6% inch 757

Top Maxton sand 1329
Oil at 1333
Bottom Maxton sand 13 50

Top Keener sand 1392
Bottom Keener sand 1409

E. T. Riggs, No. 3 (U. S. 768 A. T.)

Feet.

Conductor 16

Casing 6% inch 795

Top of Maxton sand, oil 1322

Top of Keener sand 1435
Oil at 1460
Bottom Keener sand 14S5

Top Big Injun sand 149 5

Oil and salt water 1500
Bottom of hole, still in sand 1509

E. T. Riggs Well No. 5 (U. S. 773 A. T.)

Feet.

Conductor 15

Casing 8% inch
 170

First Cow Run sand ' 600 to 604

Casing 6*4 inch 830
Gas at 830
Gas at 870
Maxton sand 1310 to 1340
Top of Keener sand 1440
Oil at 1442
Bottom of Keener sand 1454
Bottom of hole 1477

On the hill just west of the next ravine to the west known

as Cooper or Rocky Hollow, Dinsmoor & Co., own a Cow
Run well which produced 100 barrels the first twenty-four

hours and is now producing 5 to 6 barrels daily. The depth of

the sand is shown in the following record:
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Rodney Reynolds Well No. 2 (U. S. 735 A. T.)
Feet.

Casing 6% inch 540
Top First Cow Run sand 546
Gas at 548
First oil 550 to 565
Bottom of sand 575
Total depth 576

At the mouth. of Cooper Hollow on the river bank Swee-

ney Brothers drilled a Berea well which proved dry. The

driller, Mr. Charles Newell, has furnished the following rec-

ord of this well drilled in June 1908:

Cooper Well No. 1 (U. S. 613 A. T.)
*

Feet.

Top First Salt sand 620
Bottom First Salt sand 770
Second Salt sand 970 to 1035
Maxton sand 1065 to 1165
Keener sand, show of oil 1185 to 1201
Top of Big Injun sand 1205
Break in sand 1360 to 1370
Bottom of Big Injun sand 1420
Berea grit, shells 1765
Bottom of hole in black slate 1822

Some oil in Injun sand at 130 6.

On the hill a short distance to the southwest of Cooper

Hollow, Chas. Newell drilled a dry hole in the Big Injun
sand in July 1908. The top of the sand was very hard, but

30 feet of bottom was a fine white sand but without oil :

Reynolds No. 20 (U. S. 782 A. T.)
Feet.

Top of Salt sand 810
Bottom of Salt sand 925
Oil at 1200 to 1205

Top of Maxton sand 1260
Show of oil 1345
Bottom Maxton sand 1370
Keener sand 1405 to 1415
Big Injun sand 1415 to 1545
B^ck slate.

One half mile west of the last well on the school house

lot is the Sweeney Brothers and Smith well with its top at
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level U. S. 701 feet A. T., and the coal to the north on river

bank formerly mined on small scale is at level 667 feet.

Sweeney School House Lot Well (U. S. 701 A. T.)

Feet.
First Cow Run sand 490 to 49 5

Salt sand, show oil and gas 690 to 840
Gas sand 960 to 985 •

Maxton sand, show gas 11SS to 1310
Keener sand, show oil 1312 to 13 2 5

Bottom of hole 13 2 7

In the West Virginia and Ohio Oil Co., well across the

road and at level U. S. 715 oil is obtained from Salt Sand

at a depth of 1130 feet, and top of Keener was struck at 1330
feet. In the flowing well of this company to the north of the

latter and at level U. S. 756, the top of Cow Run sand is found

at a depth of 563 feet and the top of Keener at 1365 feet. In

the well north of flowing well and across the road at level U.

S. 755, 10 feet of Maxton sand was found at a depth of 1247

feet and the top of Injun sand at 1392 feet. Gas for drilling

these wells is supplied from a well east of last where gas was

found at 998 feet in what is termed the Second Streak Salt

sand. On the river bank at the mouth of Greens run the oil

conies from a sand 300 to 309 feet in depth and 100 feet above

First Cow Run. and locally called Horseneck sand.

One half mile south at the Hiner No. 1 well at level U.

S. 741 feet, the top of Cow Run sand is struck at 546 feet and

bottom at 590 feet with oil at 556 feet. The following records

as given by the driller, Mr. Raschman, show the relation of

the sands north of this area in Ohio, two miles north of New-

port. These wells were drilled in the spring of 1908.

John Upphole No. 1.

p,
-

First streak Salt sand 11 00 to 1 L75

Second streak Salt sand 1200 to L310

Big Lime 1565 to L641

Top Keener sand L641

Oil pay at 1
'

Boi torn Ke< ner sand '
:

Bottom of hole 1^69
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E. W. Thomas No. 2.

Feet.
First Streak Salt sand 9 20 to 9 80
Second streak Salt sand 1090 to 1150
Big Lime 1401 to 1484
Top Keener sand 1484
Oil pay at 1504
Bottom of Keener sand 1514
Top of Big Injun 1519

Three-fourths mile north of Calcutta are the Barrett

wells of Dinsmoor & Co., with production from Cow Run
sand.

Barrett Well No. 2.

Feet.

Casing 8% inch 450
Casing 6*4 inch 883^
Top First Cow Run sand 883
First oil at 896
Good flow oi! 901 to 906
Bottom Cow Run sand 918

Barrett Well No. 3 (U. S. 1031 A. T.)

Feet.

Casing 8% inch 400
Casing 6% inch 851
First Cow Run sand 863 to 901
Bottom of hole 905

In the summer of 1908 a very productive oil pool was

opened about two miles southwest of St. Marys near French

creek on the Shippeau and Cook farms. Out of nine wells

drilled by the Everson Oil Co., eight were good producers.

The following record of the 300 barrel well on the Cook farm

has been furnished by Mr. M. W. Everson, president of the

company :

E. H. Cooke Well No. 21.

Feet.
Cow Run sand 541
Salt sand, show of oil 92 5

Top Big Injun sand, oil and gas 1271
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On the Shippeau farm, the 200 barrel well of this company
was drilled in the summer of 1908 and struck Cow Run sand

at 434 feet, and the pay in Big Injun at 1260 or 40 feet below

the top of the Injun. This was the most important recent

development in the county and four drills were soon at work,

but the wells drilled late in the fall of 1908 showed much
smaller production.

GRANT DISTRICT.

Grant district borders the Ohio river in the western por-

tion of the county and includes the towns of Belmont, Eureka,

and Waverly. The eastern side of the district is traversed

by the Belmont-Volcano fold which brings the Berea sand

nearer the surface. The wells in the Berea pools at Belmont

were drilled in 1890. The following records show the depth

of the Berea sand on the eastern side of the fold in the wells

of the New York Petroleum Co.

Ruttencutter Wells.

No. 1 No. 3 No. 4 Near R. R. Bridge

Top of Berea sand 1395 1419 1412 1338 1347 1363
Bottom Berea sand 1407 1422 1422 1363 1364 1380

Depth of well 1416 1447 1447 1392 1396 1395

These wells are along the first terrace so not very much

difference in elevation. The conductor through the clay and

gravel to solid rock averages about 70 feet. To the east of

the railroad bridge over French creek is the Jones farm on the

nearly level first river terrace and the depth of Berea sand

is shown in the following records of the New York Petrole-

um Co., drilled 1890 to 1892:

Jones Farm Wells.

No. 1 No. 2 No. 4 No. 5 No. 6 No. 7

Top of Berea sand 1344 1354 1358 1363 1274 1365
Bottom of Berea sand 1364 1383 1378 1383 1388 1381

Depth of well 1389 1394 1412 1419 1413 1406

The Smith wells were drilled at the south edge of the

town of Belmont by the Brown Oil Co., in 1898.
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Smith Well No. 3.

Feet.
Conductor 8 inch 34
Horse neck sand, show of oil 110
Oil at. 222
First Cow Run sand 404 to 452
Oil flow at 491

Just northeast of the town of Belmont, across French

creek, is the Hendrix No. 6 well drilled in September 1905.

Hendrix Well No. 6.

Feet.

Casing 8 inch 50
Water flow at 80

Sand, Cow Run 350 to 456
Black oil at 890
Water at 915
Big Injun sand, little gas 970 to 1130
Casing 5-% inch 1154
Squaw sand, show of oil 1196
Berea sand 1578 to 1586
Bottom of hole 1610

On the island at Belmont known as Brothers Island also

French Creek island, there have been 12 or more wells drilled

to the Berea sand. This island separated from mainland only

during high water comprises 17 acres and was first drilled

by W. C. Brockunier and Hart of Wheeling, but the wells

are now owned by the New York Petroleum Co. The record

of the first well as taken by Mr. Brockunier is given as fol-

lows by Dr. I. C. White (Vol. I (a), p. 280) :

Brockunier Well No. 1.

Feet.
Drive pipe (through clay and gravel) 80 to
Unrecorded 120 to

Sand, heavy oil, (1st Cow Run)
Unrecorded 215 to
Sand, oil show with water 2 5 to
Unrecorded 100 to
Second Cow Run Sand 60 to
Unrecorded 40 to
Salt Water Sand ("Salt Sand" and "Big Injun") 330 to

Shales, with 40 feet of black slate at bottom. . 37 8 to
Berea Grit, oil.

Feet.
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Dr. White also gives in this volume (p. 280) the record

of a well on Cook farm on French creek, one mile .from the

river, which is here reprinted with his comments on the record.

Cook Farm Well, Near Belmont.

Thickness.
Feet. Feet.

Unrecorded (cased 7-% inch at 305 feet) .... 390 to 390
First Cow Run Sand 50 to 440
Dark shales 160 to 60
Sand 48 to 648
Shales 52 to 700
Sand 50 to 750
Shale, black 95 to 845
"Salt Sand" ("Salt sand" proper and "Big

Injun," oil 945 ft., oil and gas 1090 ft.,

with big pebbles, salt water at 1125 ft 375 to 1220
Slates and shales, oil show at 1415 347 to 1567
Berea Sand 4 to 1571
Unrecorded to bottom 31 to 1602

"The Berea Sand varied from o to 35 feet in thickness in

this region, and some of the wells flowed 20 to 30 barrels an

hour. The field was of limited area, owing to the rapid dip
on each side of the great arch, and the available territory was
soon drilled over.

"The sand at 390 feet is called the First Cow Run by the

drillers, and is the same as that struck at 200 feet in the Broth-

ers Island well, while that at 700 feet is supposed to be the

Second Cow Run Sand."

The following records of wells on Brothers Island at

Belmont all with nearly the same surface elevation were fur-

nished by New York Petroleum Co.

Brothers Island Wells.

No. 2 No. 3 No. 4

Top Berea sand 1357 1381 1352
Bottom Berea sand 13 SO 14 02 1378
Depth of well 1420 1462 1409

No. 8 No. 9 No. 10.

Top Berea sand 139 6 14 22 1361
Bottom Berea sand 1417 1112 1381
Depth of well 1455 1479 1431

No. 5
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Up a small ravine one mile west of Belmont are the Cor-

bitt farm wells drilled by Smith Brothers and now owned

by Ellsworth and Davis of St. Mlarys who have furnished the

following records. The wells were drilled in 1904 and 1905.

Corbitt No. 1 (U. S. 704 A. T.)
Feet.

Casing 8*4 inch 300
Casing 6% inch 1156
Top Berea sand, oil 1480
Bottom Berea 1492

Corbitt No. 2 (U. S. 879 A. T.)
Feet.

Casing 6% inch 13 60

Top Berea sand 165j
Bottom Berea 1662

Corbitt No. 3.

Feet.

Casing S 1
/^ inch 2 80

Casing 6% inch 1225
Top Berea sand 1581
Bottom Berea 159

One mile south of Harness on the ridge road is the Page
Triplett group of wells of Union Oil Co., in the Big Injun.

The record of the No. 1 well and also of the Sharp well on

the river terrace at Harness are given as follows by Dr. I.

C. White in Volume I (a) (p. 278) :

P. Triplett Well No. 1 (U. S. 730 A. T.)
Feet.

Big Injun sand 1461
Show of oil 1480
Water 1481
Casing 8% inch 788
Casing 6% inch 1325

Sharp Well, No. 1 (Near U. S. 600 A. T.)
Thickness.

Feet. Feet.

Unrecorded to 618
Cow Run Sand 12 to 630
Unrecorded 510 to 1140
Salt Sand (water 1180-1220') 100 to 1240
Slate 40 to 1280
Sand (Maxton) 20 to 1300

Big Lime 40 to 1340
Mixed shale, merging into hlack slate 4 73 to 1413

Big Injun Sand (Gas 1413', oil 1423' and 1428') 25 to 1438
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At Eureka is located the pumping station of the Eureka

Pipe Line Co. This station is equipped with two pumps
with a capacity of 1,000 barrels of oil an hour, and was built

in 1890. There are seven 30,000 barrel storage tanks, and

across the river in Ohio are five 35,000 barrel tanks connected

with the Buckeye Pipe lines, with two six-inch lines to Cor-

ning, Ohio. The Eureka station pumps the oil to Braden in

Doddridge county, while the next station on the sea board

pipe line is at Morgantown.

JEFFERSON DISTRICT.

In the eastern portion of Jefferson district along Right
Fork of French creek a large number of wells have been

drilled to the Cow Run sand and to the Maxton which is here

locally called the Salt sand. Near the Pleasants store level

U. S. 752, the top of Cow Run sand is struck at 635 feet. The
wells up Wrights run south of Pleasants are producing from

the Maxton sand.

The wells along Henry Camp run are producers in the

Cow Run sand. On Cow Run to the east of Schultz are a

number of gas wells in the Maxton. The Cornell No. 2

well is 1549 feet deep but plugged at 1481 and the gas comes

from 1295 feet. The oil and gas development reaches some

distance up Sharps run to south of Schultz.

In the western portion of the district is the Horseneck

oil field in a series of shallow wells which reach the socalled

Horseneck Sand. The sand in these wells across the fold is

found at depths of 330. 272, 210, 207, 185 feet, the last on the

crest of the fold. This development began in 1868 with great

excitement in 1870. The wells averaged when first drilled 6

to 8 barrels daily but are now small.



CHAPTER V.

PETROLEUM AND NATURAL GAS IN

WOOD COUNTY.

Wells have been drilled in nearly all portions of Wood
county but the important development has been north and

east of the Little Kanawha. The eastern portion of the

county is traversed by the Belmont-Volcano-Burning

Springs fold with the great development near Volcano which

was opened in the 6o's.

WILLIAMS DISTRICT.

This district is the most northern one in the county and

borders on the Ohio river. The only town of any size is

Williamstown, across from Marietta, Ohio. Just south of

this town near the river bluffs several wells have been drilled

and are producing oil from the Big Injun sand. The Lei-

decker well on the Biddle farm reached the top of Big In-

jun at 1389 feet and is producing about one-fourth barrel a

day. The Fisher well higher on the hill struck Big Injun
sand at 1405 feet and is producing about two barrels daily.

Up Williams creek about two miles south of Williams-

town and near the pike are the Athey wells of South Penn

Oil Co. The record of the No. 1 well is given by Dr. I. C.

White as follows (Vol. I (a) p. 458),
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M. W. Athey Well, No. i.

Feet. Feet.
White sand 230 to 260
Sand 520 to 530
Coal (?) 550 to 558
Red rock 600 to 700
Cow Run Sand 818 to 840
Salt Sand 970 to 1046
Shale and Shells 1046 to 1435
Broken Sand (Maxton?) 1435 to 1457
Keener Sand 1490 to 1520
Big Injun Sand (gas, oil and water,

1588') 1520 to 1673
'

Three miles above Williamstown near the river is the

Compton well of South Penn Co., the record of which was

given by Dr. White in Vol. I (a) (p. 457).

W. H. Compton Well, No. 1.

Feet. Feet.

Lime 86
Red rock 51
Coal 128
Lime 233
White Slate 248
Lime 275
Red rock 305
Lime 325
Red rock 335
White slate 350
Red rock H70
Lime 400
Red rock 415
White slate 450
Lime 470
Red rock. 495
Lime shale and sand 550
Red rock 580
White slate 610
Black slate 630
Lime 645
Pale red rock 670
First Cow Run Sand 705
White slate 735
Second Cow Run Sand 771
White slate 813
Sand 833
Shale 853
Sand
Slate 976

to
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Sand 1000 to 1090
Slate 1090 to 1150
Sand 1150 to 1210
Slate 1210 to 1260
Sand 1260 to 1335
Slate, shell 1335 to 1405
Big Injun Sand 1405 to 1605
Black slate 1605 to 1615
Slate 1615 to 1705
Sand 1705 to 1717
Hard shell 1717 to 1719
Black shale 1719 to 1737
Berea Sand 1918 to 1920
Total depth 1948

Two miles and a half below Williamstown on the Ohio

river at Pohick on the Pugh farms, a number of wells were

drilled in 1901 and 1902 which are now owned by the Dins-

moor Oil Co. The record of the No 7 well was given by
Dr. I. C. White in Volume I of the Survey reports (p. 289).

the other records have been furnished by Mr. Aaron Pugh.
The No. 7 is located on the second river terrace just east of

the county road. The No. 13 is still farther east, on the

highest land of the farm, while Nos. 3, 4, 8, 14, 15 are on the

lower river terrace west of the railroad track.

Aaron Pugh Well, No. 7 (U. S. 644 A. T).

Thickness. Depth.
Feet Feet

Drive pipe through gravel and quicksand. . . 107 107
Limestone 10 117
Red rock 55 172
Sand, white, coarse 3 5 20 7

Red and blue shales 468 675
First Cow Run sand, with oil 41 716

Dr. White adds the following comments on this record:

"This well produced 30 to 40 barrels an hour when first drilled

in. The white sand at 172 feet appears to be identical with

the massive cliff rock which overlies the coal mined 60 to

90 feet above the river level at St. Marys, Pleasant county,
* * * *

"In the No. 3. J. R. Uhl, near this and only a few feet

lower, the Cow Run sand was struck at 705 feet, but being
thin and unproductive the well was drilled on below, and
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struck a producing sand at 1138 feet which is possibly the

top of the Macksburg 800 foot sand, since the Big Injun
would be struck at about 1475 feet in this boring if continued

on down.

Pugh Well, No. 13.

Feet.
Conductor 128
First Cow Run sand 709 to 718
Second Cow Run sand, some oil 850 to 932
Macksburg sand 1060 to 1080
Top of Maxton sand 1153
Oil and gas 1155
Bottom Maxton sand 1197
Bottom of hole 1216

Pugh Well, No. 3 (U. S. 600 A. T).

Feet.
Cow Run sand 624
Top Macksburg sand

^
957

Bottom Maxburg sand, oil. .*. 9 82

Top Maxton sand 1042
Oil 1097

Pugh Well, No. 4 (U. S. 614 A. T).

Feet.
Bottom Macksburg sand 1002
Coal 9 inches
Top Maxton sand 1060
Good oil at 1086
Bottom Maxton sand 10 9 5

Bottom of hole 1110.5

Pugh Well, No. 8 (U. S. 606 A. T.)

Feet.

Top of Second Cow Run sand .... 787
Top Maxton sand 1087
Bottom Maxton sand 1108
Bottom of hole 1118

Pugh Well, No. 14.

Feet.

Casing, 12 inch 107
Casing, $y2 inch 160

Top First Cow Run sand H7S

Top Second Cow Run sand 827

Casing 6-% inch 863
Oil, small quantity 893
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Feet.

Macksburg sand 1042 to 1062
Maxton sand, gas 1142 to 1166
Top Salt sand 12SG
Gas 1333
Bottom Salt sand 1338
Sand at 1349

Pugh Well, No. 15 (U. S. 602 A. T).

Feet.

Casing, 10 inch 68

Casing 8% inch 80 8

Cow Run sand 625 to 652

To show the relation of the Macksburg sands to the

other sands in the wells of the Ohio river area, the following

typical record from the Macksburg field in Noble county,

Ohio, is given by Dr. I. C. White on the authority of Mr.

John Garber (Vol. I, p. 298).

George Reis Well No. 18, at Macksburg, Ohio.

Feet.
Conductor 10 to 10

Coal, Macksburg 5 to 15

Soapstone 8 to 23
Sandy shale 117 to 140
Limestone, blue 13 to 153
Slate, blue 10 to 163
Limestone, b'ue 12 to 175
Slate, blue 45 to 2 20

(red

rock 10 \

blue slate 7
f
35 to 255

red slate 18 )

Slate, blue 15 to 270

Slate, red 7 to 277

Slate, blue 38 to 315
Limestone, blue 28 to 343
Sand ("140-Foot Sand," "First Cow

Pain") 35 to 378

Slate, b'ue 32 to 410

Slate, black 10 to 420

Slate, blue 5 to 425
Slate red 27 to 452

Slate, blue (cased) 4 to 456
Limestone -. . 14 to 470
Slate 72 to 542
Limestone (water) 12 to 554
Sand ("300-foot" sand, Mahoning,
Dunkard) 78 to 632

Slate 53 to 685
Sand ("500-foot" sand) 17 to 702
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Feet
Slate 39 to 741

Sand 9 to 750
Limestone 25 to 775

Sand, pebbly ("800-foot" sand) 51 to 826

Slate 79 to 905
/ sand, hard 68

^

"Sal, Sana" £&££*•i^
M

• »0 to 1095

i

( white 6 8 )

Slate, dark 21 to 1116
Sand, dark, pebbly, ("Salt Sand" and

"Big Injun") 214 to 1330
Slate, light, black at bottom 293 to 1623
Slate, black 11 to 1634
Shells and black slate 44 to 1678

Macksburg (Berea) oil rock 17 to 1695

Dr. White comments on this record as follows: "The

sand at 1,116 feet is the one which was always known as the

Salt sand by the Macksburg operators, but its upper half

only belongs in the West Virginia operators Salt sand, while

its lower half is the Big Injun ; the Mountain limestone us-

ually separating them, having thinned away and permitted

the two distinct formations to combine practically into one

rock. Whether the sand at 685 feet, or that 775 feet repre-

sents the Second Cow Run, is not known certainly, but more

probably the latter."

Further south near Boaz there is a group of oil wells.

partly owned by South Penn Oil Co., and by Crumly and

Brother. On the lower river terrace the First Cow Run
sand is reached at 634 feet and is 14 to 20 feet thick. A few-

wells reach the Macksburg sand. Two miles east are the

wells of the Raymond Oil Co., and the Henderson Oil Co.

The First Cow Run sand is found at a depth of 850 to 860

feet on the J. W. Owen farm. The Eppelein well, two miles

north of Valley Mills is a flowing well in the Second Cow-

Run sand at a depth of 920 feet.

On the Left Fork of Williams creek, three miles and a

half southeast of Williamstown, a small but very productive

field was opened in 1893 by the Consolidated Oil Co., of

Pittsburg. The wells produced 450 to 700 barrels the first

day, and at the present time average about one barrel. The



120 PETROLEUM AND NATURAL GAS IN WOOD COUNTY.

top of the well to the south of the road is at level 691 feet A.

T., and the top of Cow Run sand was struck at 770 feet.

In the southwestern corner of Williams district near

Vienna station Dr. I. C. White gives the following record of

a well on the authority of Prof. John F. Carll (Vol. I (a),

P. 459) :

Greer Well, No. 1.

Thickness. Depth.
Feet. Feet.

Unrecorded 790 to 790
Dow Run Sand (oil, 794'; water, 840';

oil, 870') 106 to 896
Unrecorded 49 to 945
Sand 20 to 965
Unrecorded 75 to 1040
Salt sand 16 to 1056
Unrecorded 314 to 1370
Big Lime 30 to 1400
Big Injun Sand (gas, 1420' and 1507';

water, 1498') 203 to 1603
Unrecorded (5y8

"
casing, 1633') 268 to 1871

Black slate 28 to 1899
Slate and pebbles ("cap") 2 to 1901

r

Berea....{ «£ J£j; ;;; ; ; ; ; %}..
13 to 1914

Unrecorded to bottom 10 to 1924

Dr. White also gives the record of a very deep well in

southern part of Williams district, five miles northeast of

Parkersburg, drilled by the South Penn Oil Co., on the

Jackson farm (Vol. I, pp. 296, 297) :

Judge John J. Jackson Well No. 1.

Feet.

Conductor 25 to 2 5

Red rock 25 to 50

Sand, gray 50 to 10
-< Slate, white 25 to 125

Sand, gray 25 to 150
Red rock 15 to 165
Limestone 10 to 175

Slate, white 25 to 200
Red rock 15 to 215

Sand, gray 15 to 230
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Feet.

Slate, white 10 to 240
Red rock 25 to 265
Sand, white 25 to

'

29
Red rock 100 to 390
Slate, white 10 to 400

Sand, white 5 to 405
Slate, white 15 to 420
Limestone 10 to 430
Sand, white 15 to 445
Red rock 20 to 465
Limestone 10 to 475
Slate, black 25 to 500
Red rock 30 to 530
Slate, black 20 to 550
Sand, white 25 to 575
S'ate, white 25 to 600
Red rock 105 to 705

Slate, white 50 to 755
Sand, white 20 to 775

Slate, white 10 to 785

Sand, white 15 to 800
Red rock 30 to 830

Slate, white 20 to 850
Sand, white 15 to 865

Slate, black 25 to 890
"Cow Run" sand (Mahoning), water at

915 feet 110 to 1000
Slate, white 50 to 1050
Sand, gray 30 to 1080
Slate, white 37 to 1117
Slate, black 30 to 1147
Sand, white 120 to 1267
Slate, white 30 to 1297
Slate, black 60 to 1357
"Salt Sand" (water at 1390) 100 to 1457
Limestone 15 to 1472
S'ate, white 15 to 1487

"Big Lime" 18 to 1505

said, white,
water 1525.140

"Big Injun" { sand, black.. 10 y . . 205 to 1710

sand, white.. 40
sand black... 15

Slate and shells 283 to 1993
Slate, black 30 to 2023
Shells (Berea), dark and poor, no oil

or gas 52 to 2075
Slate and shells 375 to 2450

She'ls (Gordon) and white slate, soft

and smelled oily 566 to 3016
Bottom 3016
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Union District.

From Waverly at the northern end of Union district

on the Ohio river to Dallison at the southern end are scat-

tered important producing oil pools. The river terrace around

Waverly is dotted with wells.

Just east of Waverly on the Corbitt farm the First Cow
Run sand is reached at a depth of 680 to 683 feet and is 17

to 20 feet thick. The Second Cow Run is reported 100 feet

below the bottom of the first sand. Two hundred and thirty-

five feet below the bottom of the First Cow Run sand is a 35

foot sand locally called the Peeker sand regarded as equiva-

lent to the Macksburg—500 foot sand. One well was drilled

to a depth of 115 feet reaching a sand 35 feet thick.

Small oil pools have been opened one mile south of

Waverly, also at Corbin, Doyle, and Ogdin. The Ogdin
field three miles southwest of Waverly was leased by Mr.

Noah Ogdin in 1864 and a number of shallow wells were

drilled in 1865 but were mostly failures. The real develop-

ment came in 1894 when the Ogdin No. 1 well was drilled

with a daily production of 35 barrels and is at the present
time producing 10 barrels daily. A few of the wells flowed

200 barrels the first day. The average production of the

present wells is about 5 to 6 barrels. Following down the

creek to the northeast opposite Ogdin store and below are

several gas wells.

The following records of wells in the Ogdin pool are

given by Dr. I. C. White in Volume I (a) (pp. 450, 451) on

the authority of the McCalmont Oil Co., and Union Oil Co. :

Makin Well, No. 2 (U. S. 681 A. T.)
Feet. Feet.

Berea sand (oil at 2033 ft) 2029 to 2040
Total depth 2042

Makin Well, No. 1 (U. S. 762 A. T).
Feet.

Casing 10 inch 350
Casing 8% inch 777
Casing 6-% inch 1185
Casing 5 3-16 inch 1745
Berea sand (oil at 2112 ft.) 2106 to 2118*6
Total depth 2126
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Noah Ogdin Well, No. 2.

Feet. Feet.
Cow Run sand 1033 to 1073
Big Injun sand 1670 to 17G4
Berea sand (gas and oil) 2154 to 2163
Bottom of hole 2182

One mile and a half southeast of Ogdin on the ridge,

Sweeney Brothers and South Penn Oil Co., have opened a

very productive pool in the Berea sand, and this was an

active center in 1908.

Two miles south of Ogdin on Laurel Fork is the Hend-

ershot field which has been very productive for many years.

The following records are taken from the report of Dr. I. C.

White (Vol. I (a) pp. 452-455, and Vol. I, pp. 292-294) :

J. B. Hendershot Well No. 1 (U. S. 714 A. T.)

Thickness. Depth.
Feet. Feet.

Unrecorded 20 to 20
Red rock 20 to 40
Limestone, gray 60 to 100
Red rock 20 to 120
Limestone, white 20 to 140
Red rock 60 to 200
Limestone, white 40 to 240
Sand 20 to 260
Red rock 30 to 290
White slate and limestone 40 to 330
Limestone 30 to 360
Sand 80 to 4 40

Slate, white . 60 to 500
Red rock SO to 580

• Limestone 20 to 600
Red rock 150 to 750
Sand 25 to 775
Red rock 60 to 83 5

Limestone and shells 100 to 935
White drilling 65 to 1000
Red rock 40 to 1040
Cow Run Sand 20 to 1060
Slate, white 30 to 1090
Limestone, black 20 to 1110
Black cave 44 to 1154
Slate, black 136 to 1290
"Salt Sand," top 40 to 1^::<>

Slate, black 160 to 1490
Sand 2ft to 1510
Slate 30 to 1 r, 1
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Feet.

Cairo Sand 30 to 1570
Slate, black 60 to 1630
Sand (bottom of "Salt Sand") 20 to 1650
Limestone, black 20 to 1670

"Big Injun" Sand 200 to 1870
Slate, black 5 to 1870
Limestone 10 to 1885
Slate 5 to 1890
Limestone, hard 10 to 190
Slate and shells 100 to 2000
Slate 20 to 2020
Slate and shells 40 to 2060
Slate, black 160 to 2'220

Shale, black 16 to 2236
Berea Sand 11 to 2247
Limestone, blue 14 .to 2261

Oil increased from top to bottom of Berea sand.

Dr. White comments on this record as follows: "The
driller probably placed the Cow Run sand too low in this

record, and the top of the Salt sand too high, since what he

has termed the salt sand is probably the Second Cow Run.

and it is also possible that the upper portion of the 200 feet

which has been classed in the Big Injun should belong in

the Salt sand horizon unless the 20 feet of black limestone

represents the Mountain Limestone."

J. B. Hendershot Well, No. 2 (U. S. 714 A. T).
Thickness. Depth.

Feet. Feet.

Conductor 20 to 20

Clay, yellow 20 to 40
Red shale 40 to 80
White shale 30 to 100
Red shale 100 to 200
White shale 50 to 250
Red shale 100 to 350
White shale 100 to 450
Red shale 5 to 50

White shale 50 to 5 50

Sand, white 10 to 560
Shale, white 9 to 6 50

Shale, pink, cave 100 to 750

Shale, red 50 to 800

Sha'e, white 50 to 850
Sand, white 10 to 860

Shale, red 40 to 900
Sand, white 10 to 910
Shale, white.... 50 to 960
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Sand, white 15 to 975

Shale, white 25 to 1000

Limestone, black 10 to 1010

Shale, white 40 to 1050

Shale, white 30 to 1080
"Cow Run" Sand 45 to 1125
Shale, white 50 to 1175

Sand, white 2 5 to 120

Shale, white 75 to 1275
"Salt Sand" 125 to 1400

Shale, black 50 to 1450
Shale, white 50 to 1500
Shale, black 100 to 1600
Sand, gray, (base of "Salt Sand") .... 80 to 1680

"Big Injun" sand 120 to 1800
Slate and hard lime shells 370 to 2170
Shale, black, 12 to 2182
Sand, Berea Grit (oil) 9 to 2191
Slate, white, to bottom 17 to 220 8

Dr. White says of this record : "Here is a good illus-

tration as to the way the "Cow Run" horizon is passed up
and down at the driller's whim, since in the No. 2 well, its

name is given to a rock which lies 90 feet lower than the

stratum which was given the same name in Well No. 1. while

the real First Cow Run sand horizon probably lies a consid-

erable interval above both. It is also probable that the top

of the "Salt Sand" has been placed too high in the record,

and that the stratum in question should be called the "Sec-

ond Cow Run sand," while what is called the "Cow Run" is

really the Upper Mahoning sandstone or Dunkard oil sand

which is so often termed the "Cow Run" sand, by the dril-

lers, but which we have just seen in the Marietta region, is

not equivalent of either the First or Second "Cow Run"

Sand, but lies about midway between them."

J. B. Hendershot Well, No. 3 (U. S. 734 A. T).
Fee*. Feet.

Dunkard sajid 1168 to 1204
Salt sand 1500 to 1690

Big Injun sand 1690 to 1908
Berea sand 2240 to 2250
Bottom of hole 2 2 59

(Well dry.)

On the high hill to the south of the creek are the Eschen-

backer and Elgie Grant wells of the U. S. Oil Co. and the

South Penn Oil Co.
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Eschenbacker Well, No. 2.

Feet. Feet.

Cow Run Sand 1095 to 1140
Gas Sand (water, 1410') 1400 to 1440
Salt Sand (oil show) 1540 to 1600

Big Injun sand (water, 1710') 1690 to 1890
Berea Grit 2217 to 2227
Bottom 2332
Ten-inch casing 265

Eight and one-fourth-inch casing. ... 1095
Six and five-eights-inch casing 1890

Eschenbacker Well, No. 3.

Feet. Feet.

Cow Run Sand 1155 to 1185
Salt Sand 1500 to 1580
Big Injun Sand (water) 1822 to 1940
Berea Grit 2291 to 2302
Bottom 2314

Elgie Grant Well, No. 2.

Feet. Feet.

Cow Run Sand ._ 109 5 to 1115
Salt Sand 1300 to 1435
Maxton Sand 1635
Big Injun Sand 1720 to 1910
Berea Grit 2236 to 2251
Bottom 2263

Elgie Grant Well, No. 4.

Feet. Feet.

Cow Run Sand 1028 to 1058
Salt and Maxton Sands 1408 to 1648
Big Injun Sand 1648 to 1848
Shell 2128
Berea 2143 to 2156
Total depth 2171

The Ruth Wharton wells of South Penn Oil Co., and

the Dye well of United States Oil Co. are near the western

edge of the Hendershot pool about one mile west of the J.

B. Hendershot wells:
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Charles Shattuck Well, No. 20.

Feet. Feet.
Cow Run Sand 1170 to 1190
Salt Sand 1430 to 1480
Maxton Sand 1760 to 1775
Big Injun Sand 1800 to 1924
Berea Sand (oil) 2272 to 2284
Bottom 2298

Near Tallyho and on the road one mile south, produc-
tive wells were drilled a number of years ago, opening two
or three pools. Dr. I. C. White gives the following record of

a well drilled one mile northeast of Tallyho by the Hope
Natural Gas Co., (Vol. I (a) p. 448).

James A. Kelley Well, No. 1.

Feet. Feet.
Dunkard sand 1070 to 1085
Salt sand 1336 to 1410
Big Injun sand 1690 to 1876
Berea (gas, heavy at 2184 feet) 2184 to 2198

At Dallison in the southeast corner of Union district a

number of good oil wells have been drilled by Patterson and

Tait, and Pope Brothers on the Fox and adjoining farms.

Fox Well, No. 1 (U. S. 700 A. T).
Feet.

Top of Second Cow Run sand 933
Bottom of Second Cow Run sand 961

Fox Well, No. 2.

Feet.

Top Second Cow Run sand 9 61
Bottom Second Cow Run sand 9 80

Hendrick Well, No. 1 (U. S. 700 A. T).

Feet.

Top Second Cow Run sand 936
Bottom Big Injun sand 170"3

Top of Berea sand 2088
First oil 2090 to 2098
Total depth : 2101
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PARKERSBURG DISTRICT.

There has been but little oil well drilling in the Park-

ersburg district. One deep well was drilled by the Camden
Consolidated Oil Co. on the refinery grounds at the eastern

edge of the city of Parkersburg, now owned by the Standard

Oil Co. The well was shot with ten quarts in the Berea

sand between 1940 and 1950 feet with little improvement.
Later it was shot with eighty quarts in the Big Injun sand

between 1500 and 1550 feet resulting in a slight increase in

salt water and oil, and the well was abandoned. The fol-

lowing record was given Dr. I. C. White by Mr. Cole, the

superintendent of the oil company and printed in Volume I

(p. 285) :

Camden Consolidated Oil Company Well at Parkersburg.

Thickness. Depth.
Feet. Feet.

Loam, clay and quicksand 70 to 70
Sand, gray 15 to 85
Slate, soft, reddish blue 45 to 130
Sand, gray 15 to 145
Slate, soft, red and blue 85 to 230
Sand gray (some fresh water) 10 to 2 40
Slate, red and gray 64 to 304
Sand, gray 31 to 335
Slate and soapstone, red, blue and gray,

soft and irregular, (cased 5-%-inch) 415 to 750
Slate, gray 70 to 820
Sand, hard, some salt water (Mahoning,
Dunkard) 105 to 925

Slate, gray and black (trace of gas) . . 170 to 1095
Bituminous coal, (Lower Kittanning) . 7 to 1102
Slate, gray 208 to 1310
Sand, hard, white ("Salt Sand") 50 to 1360
Slate, black 25 to 1385
Sand, hard, gray ("Salt Sand") . 50 to 1435
Slate, gray 35 to 1470
Slate and sand 30 to 1500
Sand, white ("Rig Injun") (strong gas

and sa't water, cased) 120 to 1620
Slate, gray 280 to 1900
Slate, black (odor of oil and gas 4 5 to 1945 •

Berea Oil Sand (slight trace of oil and
gas) 2 to 19 17

Slate, gray 88 to 20
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CLAY DISTRICT.

Clay district is located east of the Parkersburg district

and north of the Little Kanawha river. A number of scat-

tered wells have been drilled over the district with little pro-

duction, except near Murphytown where a productive field

was opened.
Four miles east of Parkersburg near Stewart station on

the B. & O. railroad, the Oxford Oil Co. drilled a well on the

river bottom in December, 1896, a record of which is given

by Dr. I. C. White on the authority of Prof John F. Carll

(Vol. I (a), p. 460):

Marsh Well, No. 1 (U. S. 600 A. T).

Thickness. Depth.
Feet. Feet.

Conductor 30
Shells and sand (water, 115') 90 120
Shale, black 115 235
Red rock 165 400

Shale, black 75 475
Sand

'
15 490

Red rock 125 615
Shale, black 65 680

Lime, shells 20 700
Red rock 190 890
Cow Run Sand (water, 900 to 910') . . 110 1000
Slate, black 40 1040
Sand, hard 25 1065
Slate, black 40 1105
Sand 20 1125
Slate, black 10 1135
Sand 40 1175
Sate, black 125 1300
Limy sand 105 1405

, . ( sand, yellow and hard . . 90'\ 90P- iRin
Big Injun

j sand> Mack and Soft.. 115'}
JU5 lblU

Sand, black and soft 115 172 5

Slate and shell (cased, 1725') 80 1805
Clear shale 196 2001
Berea (on'y shells) 13 2014

Shale 216 2230

The drilling near Murphytown covers a wide area to the

east, west, and south of the town. Three-fourths mile west

and just north of the northwestern turnpike is the Burge

well of the Associated Producers Oil Co., completed August

29, 1896. The record is given by Dr. I. C. White (Vol. I

(a), p. 456):
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Joshua Burge Well, No. i (U. S. 710 A. T).

Thickness. Depth
Feet. Feet.

Conductor 10
Red shales 140 150
Sand (10" casing, 245') 25 175
Slate, lime thin shells, sand and lime 375 570
Lime and shells 5 575
Sand 25 600
Red cave, etc 200 800
Slate and shells 130 930
Sand (8y4

"
casing, 940') 30 960

Slate, dark 50 1010
Sand (little water, oil show, 1040') 105 1115
Slate 130 1245
Salt sand (little water) 95 1340
Slate, dark, occasional shells 145 1485
Sand (salt water, 1555') 80 1565
Slate 25 1590
Sand (very soft, white: 6%" casing,

1625') 35 1625
Big Lime, white 45 1670
Sand, Big Injun (water, 1710-15') ... 90 1760
Slate, shell ^5" casing, 1810') 115 1875
Lime, white, sandy 10 1885
Slate, shelly 245 2130
Slate, black 20 2150
Shells, place of Berea 10 2160
Slate to bottom 205 2365

J. D. Walker Well, No. 6.

Dr. I. C. White gives the following records of Wells in

the Murphytown district in Volume 1 (a) (p. 456, 457) :

Feet. Feet.
Cow Run Sand 1165 to 1195
Salt Sand 1470
Big Injun Sand 1700 to 1949
Berea Grit 2301
Total depth 2327

John Alleman Well, No. 1.

Feet. Feet.
Berea Sand 2192 to 2200

John Alleman Well, No. 2.

Feet. Feefc.

Dunkard sand 1180 to 1210
Salt Sand 1420 to 1550
Big Injun Sand 1750 to 1950
Berea Oil at 2293
Total depth 2311
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John Alleman Well, No. 5.

Feet. Feet.

Cow Run Sand 1172 to 1202
Salt Sand 1457 to 1630
Big Injun Sand 1720 to 1935
Berea Sand 2292 to 2299
Total depth 2311

Susan Grant Welh No. 2.

Feet. Feet.

Cow Run Sand 1180 to 1190
Salt Sand 1200
Maxton Sand 1605 to 1640
Big Injun Sand 1710 to 1870
Berea Sand (oil, 2247') 2242 to 2254

Susan Grant Well, No. 3.

Feet. Feet.

Cow Run Sand 1095 to 1122
Salt Sa-.d 1296 to 1635
Maxtor) Sand 1635 to 1715
Big In^un Sand 1725 to 1910
Berea Sand 2230 to 2262

D. C. Farrow Well, No. 1.

Feet. Feet.

Cow Run Sand 1141 to 1211
Salt Sand 1400
Big Injun Sand 1680 to 1870
Berea Grit 2266
Total depth 22 85

Two miles northwest of Murphytown near the old post office

of Red Hill the McPherson well was drilled and the record

preserved "by Prof. John F. Carll is given hy Dr. I. C. White in

Volume I (a) (p. 459) :

Elias McPherson Well, No. 1.

Thickness. Depth.
Feet. Feet.

Conductor 1^
Red and Lime shells, thin 190 200

Sand, soft, white 25 225
Coal (Washington?) 5 230
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Feet. Feet.

Red and lime shells 190 200
Slate, lime and dark shells 155 -500
Sand 50 550
Slate, gray and soft 110 660
Sand 15 675
Red sand, varying light and dark. . . . 165 840
Sand 30 870

^
im

f 3 900
Sand (water) 35 935
Slate, black 30 ggg
Shell, limy (oil, ,smell) 15 g 8 Q
Slate, dark •. . . 2 5 1005
Slate, white 25 1030

f,
hells 20 1050

blate 70 1120

Sf
nd 20 1140

5
ate 35 1175

Slate, dark and light 35 1210
Sandstone, dark gray 20 1230
Shells -

.'.'.'.' 80 . 1310
Sand (water, 1320') 50 1300
Shells and slate, dark 115 1475
Slate 25 1500
Sand, light, little water 30 1530
Sand, dark 10 1540
Slate 25 1565
Sand, limy (water, 1590') (Maxton) 40 1605
Big Lime. 50 i 6 55
Sand (Keener) 15 1670
Slate 60 1730
Sand, dark (Big Injun) 15 1745
Slate 10 1755
Sand, dark and impure 15 1770
Slate (occasional thin shell) 70 1840
Lime (shell, sandy, very hard) 5 1845
Slate, thin shells 100 1945
Shells 5 1950
Slate 20 1970
Shell (oil smell) -. 5 1975
Slate 150 2125
Slate, black 30 2155
Shells (place of Berea) 25 2180
Slate, light, to bottom 93 2273

LUBECK DISTRICT.
v'i:

During the fall of 1908 Mr. J. M. McCormick drilled two

test wells back of Lubeck on the Woodyard farm which

proved dry.
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Nick Woodyard Well, No. i.

Feet. Feet.
Conductor 16
Casing, 10 inch 160
Sand 500 to 590
First Cow Run Sand 775 to 810
Second Cow Run Sand 855 to 8S2
Casing, 8 inch 856
Gas Sand 1010 to 1030
Salt Sand 1180 to 1195
Maxton Sand 1355 to 1445
Big Injun Sand 1495 to 1655
Casing, ey2 inch 1655
Berea Sand Cap (no sand 1965
Total depth 2200

SLATE DISTRICT.

Slate district is located in eastern portion of Wood county,

south of Little Kanawha river. The surface rocks are high
in the Dunkard series. A few wells have been drilled in the

district, but proved dry. Opposite Kanawha Station on the

river flood plain on the Butcher farm a well was drilled to

the Berea, and the record is given by Dr. I. C. White on the

authority of Dr. Hopkins, in Volume I (a) (p. 447) :

E. S. Butcher Well, No. 1 (near U. S. 620 A. T).

Thickness. Depth.
Feet. Feet.

Quicksand 15
Conductor 26
Limestone and shells 34 60
Hard limestone 90 150
Limestone, shells and slate 268 418
Coal (Redstone?) 1 419

Sand, show of oil 27 446
Coal (Pittsburg?) 1 447

Limestone, shells and slate 138 585
Red cave 240 825 •

Unrecorded and hard sand shell.... 30 855
Very black slate 15 870
Boulder "cave" 25 895
Second Cow Run Sand (show of oil) . . 205 1100
Sand, water, gas and flow of salt water 50 1150
Sand 20 1170
Sand 130 1300
Broken sand and slate 90 1390
Salt Sand 110 1500
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Feet. Feet.

Big Lime 90 1590
Slate 10 1600
White sand 5 1605

Hard, dark, broken sand and lime. . . . 320 1925
Unrecorded 120 2045

Black slate, with shell, (B'erea) at top

(show of oil) 15 2060

Limy sand, black and grayish black

shale, with much lime 146 1
/4 2206^

One mile south of Chesterville, three wells were drilled

on the Poling farm to the Berea. Dr. I. C. White gives the

following record of one of these wells on the authority of

Miller and Sibley (Vol. I (a), p. 462) :

Poling Farm Well, No. 1 (near U. S. 680 A. T.

Thickness. Depth.

Conductor 14 14

Unrecorded 161 175

Sand 30 205

Unrecorded 330 535

Sand 15 550

Unrecorded 150 700

Sand 15 715

Unrecorded (oil in shell at 870') .... 243 958

Sand :..'. 20 978

Unrecorded 40 1018

Sand, Big Cow Run (Water, 109 0' and

1165') 150 1168

Unrecorded 67 1235

Sand 25 1200

Unrecorded 10 1270

Sand 61 1331
Unrecorded 25 1356

Sand 56 1412

Slate 78 1490

Big Lime 80 1570

Big Injun Sand 105 1675

Lime, break
'

10 1685

Big Injun Sand 48 1733

Lime, Gritty 67 1800

Slato and shells 3 47 2147
B'ack shale 25 2172

Shells, place of Berea • • • •
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TYGARTS DISTRICT.

This district is located just west of Slate and one or two

wells have been drilled at the western edge of the district

near Wadesville. Dr. I. C. White gives in Volume I (a) (p.

461) the record of a well drilled on the Deval farm, as fur-

nished by Prof. John F. Carll, and drilled by Lubec and

Lehman :

Deval Farm Well.

Thickness. Depth.
Feet. Feet.

Unrecorded 690

Shale, black 160 850
Sand (salt water) 110 960
Shale, black 60 1020
Sand, white 15 1035
Shale, blue 25 1060
Sand, white 35 1095
Shale, black 20 1115
Sand, white 15 1130

Shale, black 20 1150
Sand, white 50 1200
Sha]e, black 60 1260
Salt Sand 110 1370
Shale 20 1390
Big Lime 10 1400

Sand, gray (Keener) 40 1440
Slate 5 1445
t>- T •

i Sand, gray ....'45') inr, 1(, OK
Big Injur. ..^c. j i~-*„ 1 a rf ) 1"0 1635

fo

\ Sand, white.. .145' /

Sand, gray 115 750
Shale, blue 150 1900
Shale, blue (cable measurement, 1936';

wire, 1935') 43 1943
Sand (gas and oil) Berea 6 1949
Slate, black 271 2220
Sand, dark 25 2245
Shale, black to bottom 755 3000

HARRIS DISTRICT.

Harris district forms the southwestern portion of Wood
county bordering the Ohio river. Its most important town

is Belleville. A number of wells were drilled on the Middle

Fork of Lee creek three miles northeast of Belleville and a
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mile south of Renius. The wells produced some oil and

drilling was resumed in the summer of 1908 but the produc-

tion was small. The following record of the Eaton farm

well was furnished by Mr. McCormick of Parkersburg.

Eaton Well, No. 1 (near U. S. 620 A. T).

Feet.

First Cow Run sand 820
Second Cow Run sand 936

Big Injun sand 1480
Berea sand 1945

The Berea sand was struck at the following depths in the

other wells on this farm. The Schultz well was farther

down the creek.

Feet.

Eaton No. 2 1920
Eaton No. 3 1965
Eaton No. 4 1990
Schultz farm No. 1 1845

Dunbarger Well, No. 7.

Feet.

First Cow Run sand 748
Second Cow Run sand 83 5

Big Injun sand 1390
Berea sand 1886
Total depth (no more sand) 2006

One mile southeast of Belleville on Selers farm Mr. J. B.

Braden drilled in February, 1904, a well to the Berea which

showed a little oil.

E. J. Selers Well, No. 1.

Feet.

Conductor 16
Water sand 1V to 490
Sand 562 to 572
Little Dunkard sand 720

Big Dunkard sand 850
Salt water 865 to 935
Gas sand 990 to HMO
Salt sand HOD
Water 1 I 20
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Feet.

Break of 8 feet
"

1185
Hole filled up with water at 1290
Big Injun sand 1290 to 1380
Berea sand, shells with little oil 1925
Bottom of hole 2018
Casing 10 inch 500

Casing 8% inch 855

Casing 6% inch 1380

WALKER DISTRICT.

The eastern border of Wood county is included in

Walker district in which are two well known oil fields, Sand

Hill, and Volcano, the former on the eastern side of the fold,

and the latter on the western side. Both have yielded a large

production in past years. Volcano was noted for a yield of

heavy lubricating oil as well as the lighter grades.

A large number of wells have been drilled in this dis-

trict to test the various portions of the area. While some of

these have yielded a small quantity of oil, they have been re-

garded for the most part as failures to the present time. In

the western part of the district on Stillwell creek just north

of Stillwell, a well was drilled to the sand below Berea in an

attempt to reach the Gordon. The record of this well has

been furnished by Thomas H. Murphy of Parkersburg:

Richardson Well (near U. S. 68o A. T.)

Feet.

Big Injun sand (show oil, salt water) 1580 to 1700
Casing 6% inch 1760
Berea, very poor, 2 feet 2150
Slate (no trace of Gordon sand) ....2150 to 2490

The driller placed the Gordon horizon at 2410, but there was

no trace of sand in the 340 feet of slate.

About one mile up Rock Run from Stillwell creek a well

was drilled on. the Tavener farm, and record furnished by
Mr. Murphy:
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Tavener Well (Between U. S. 700 and 800 A. T).

Thickness. Depth.
Feet. Feet.

Conductor 4

Shales, red and olive 26 30
Sandstone 40 . 70

Casing 10 inch 85

Shales, red and blue 100 170
Sandstone 35 205
Sandstone and blue shales 65 270
Sandstone 12 282
Shales, red 143 425
Shales, blue, niggerheads 25 450
Sandstone, gray 40 490
Red clay 15 505
Sandstone and shales 35 540
Red clay 20 560
Blue sandstone 35 595
Red shale 20 615
Sandstone, shells 25 640
Red shale 40 680
Sandstone, blue 20 700
Red shale 25 725
Ames or crinoidal limestone 5 730
Sandstone 10 740
Shales, blue 20 760
Shales, red 15 775
Sand, blue 15 790
Sandstone, blue 30 820
Shale, red 10 830
Shale, dark red 17 847
Sandstone, gray.. 43 890
Sandstone, black 10 900
Soapstone, last cave 15 915
Blue sandy shale 20 935

\ gray sandstone 5
]

Dunkard
|

show oil sand . . 9
|

sandstone
\ pebble layer . . 13

\ . . 45 980

I

oil sand 8
|

[white sand ... .10
J

Shale and niggerheads 20 1000
Sandstone, gray 40 1040
Sandy shale 30 1070
Shale, with 2 feet coal 22 1092
Shale, gray 26 1118
Limestone 8 112 6

Sandstone, gray 10 1136
Shale and niggerheads 12 1 II 8

Sandstone 19 1167
Shales 35 1202
Coal 5 1207
Sandy shale 2 8 1235
Sandstone, pepper and salt, show oil . . 27 1202
Black shale 17 1279
Dark sandstone 193 1172
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Feet. Feet.

Slate 15 1487
Sandstone, white 245 1732
Shale, dark sandy 15 1747
Shale, gray 305 2052
Black shale 40 20 92
Berea sand, oil 8 2100
Shale 14 2114

The Volcano oil field was plotted in early days into two
acre lots and numbered, and the whole field divided into

larger sections designated by letters. The town of Volcano

and the present producing oil fields are located on the west-

ern side of the fold or anticilne, the center being a half mile

to the east. A number of records of the older wells are pre-

served by the Stiles Brothers of Parkersburg, and were

leveled by their father with a spirit level, the datum plane

being the top of the old Barber well in front of the old par-

sonage at the western edge of town, which reached the Berea

sand at 86i feet. In the present work the level of this well

was tied with the U. S. Geological Survey mark at the cen-

ter of the town, and is 86o feet A. T.
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Well Section B. Lot 57 (U. S. 1131,56 A. T).

Thickness. Depth.
Feet. Feet.

Conductor 10
Shae 5 15
Coal 2 17
Shale, light 63 80
Coal 2 82
Shale, blue 12 94
Sand, light 14 108
Black slate 3 111
Shale, blue 6 117
Sand, gray 39 156
Black s'ate 4 160
Coal 5 165
Black slate 24 189
Sand, gray 22 211
Shale, blue 13 224
Gray sand and shale 19 243
Sand, gray 21 264
Shale, dark 5 269
Sand, white, hard 2 271
Gray sand and mud 9 280
Shale, blue '

8 288
Shale, light 27 315
Sand, gray 43 358
Gray sand and shale 34 392
Sand, gray 18 410
Back shale 37 447
Pebble rock, good show oil 10 457
Sand, white 43 461
Pebble rock, show oil. 3 464
Sand, white 18 482
Pebble rock 11 493
Sand, white 4 497
Fine pebble rock 9 506
Sand, white 8 514
Pebble rock 10 524
Sand, white 27 551

Well, Section B. Lot 33 (U. S. 952.25 A. T).

Thickness. Depth.
Feet. Feet.

Conductor 10
Black shale 8 18
Shale, blue 15 33
Coal and slate 11 44
Sand, gray 17 61
Sha'e 12 73
Sand, gray 58 131
Shale, blue 48 179
Sand and shale 23 202
Sand 82 284
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Feet. Feet.

Sand and shale 28 312
Shale 28 340
Pebble rock 26 366
Sand, gray 2 368
Pebble rock, fine 10 378
Oil rock 4 382
Lime 17 399
Oil rock 5 404
Pebble rock, fine, hard 3 407
Coarse pebble rock, softer 5 412
Sand, gray 12 424
Sandy shale 16 440
Sand, white, water 9 449
Sand, gray 11 460

Well, Section B. Lot 35 (U. S. 986.5 A. T).

Thickness. Depth.
Feet. Feet.

Conductor 7

Sand, gray 12 19
Sand and shale 8 27
Black slate and coal 19 46

Shale, blue 21 67
Sand, dark gray 35 102
Sand, light gray 31 133
Sand, gray 6 139
Black sandy shale 23 162
Black shale 9 171
Sand, fine dark gray 32 203
Sand, fine gray 47 250
Sand, coarse gray 53 303
Black shale 44 347
Pebble rock, coarse, show of oil 19 366
Pebble rock, fine, and gray sand 9 375
Sand, dark gray, odor of oil 20 395
Sand, dark gray, odor of oil 3 398
Lime 8 406
Sand, yellow and pebbles, show oil ... . 4 410
Sand, fine white 37 447
Sand, shelly 11 458
Sand and shale 12 470
Sand, light gray 7 477
Sand, gray and pebbles 6 483
Sand, dark gray 7 490
Total depth in light gray sand 498

Just north of the big iron tank in Volcano, a producing

well was drilled to the Keener sand by Stiles Brothers on

lot 48.
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Well, Lot No. 48.

Feet. Feet.
Conductor 18
Sand 18 to 60
Coal and slate 60 " 75
Sand 75 " 100
Slate 100 " 115
Sand 115 " 130
Slate 130 " 220
Sand 220 " 290
Slate 290 " 328
Salt sand 328 " 358
Slate 358 " 363
Big Lime 363 " 388
Sand, yellow, Keener 388 " 407

Well, Section B, Lot 78.

Feet Feet.
Conductor 12

Sand, clay, shale 12 to 50
Sand 50" 112
Shale 112 " 116
Upper coal 116 " 119
Shale 119 " 147
Sand 147 " 230
Shale 230 " 270
Sand 270 " 420
Pebble rock 420 " 455
Oil sand 455 " 473
Pebble rock 473 " 487
Lime to bottom of hole 487 ". 489

Well, Section B, Lot 88.

Feet Feet.
Oil sand 368 to 388
Pebble rock 388 " 392
Lime 392 " 410
Sand, yellow gray 410 " 425
Sand, gray 425 " 430
Gas sand 484 " 506
Berea shale at 546
Berea Sand : 927
Total depth 970

Just south of the town of Volcano on the high ridge and

extending across the Ritchie county line is the Mount farm

which is dotted with the numerous wells of the Mount Farm
Oil Co. (see Plates xv. and xvi.). The deepest well on this tract
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was the No. 16, a record of which is given by Dr. I. C. White
in Volume I (pp. 299, 300) on the authority of Mr. J. F. Part-

ridge.

Mount Farm Well No. 16.

Thickness. Depth.
Feet Feet.

Conductor 14 14
Shale 14 28
Sand 11 39
Coal 2 41
Soapstone 15 56
Sand, dark 12 68
Shale 62 130
Coal 3 133
Shale 59 192
Sand, gray .. 57 249
Shale 99 348
Sand, gray 28 376
Sand, dark, pehbly 10 386
Shale 9 395
Sand, gray 24 419
Shale 5 424
Sand, gray 50 474
Shale 5 479
Sand, pebbly (base of "Salt Sand") .... 6 185
Limestone, (Mountain) 44 529
Sand, white ("Big Injun") 121 650
Shale 368 1018
Macksburg sand (Berea) 10 1028
Shales and hard shells . . 1610 2638
"Grit," (sandy material) 19 2657
Shales, soft, caving 140 2797
Sha'es, caving badly 45 2842
Shale, bluo 11 2853
Shale, dark, with pebbles 47 2900
Shale, dark, to bottom 47 2947

Dr. White comments on this record as follows (p. 300) :

"The coal bed at 39 feet is the one mined along the B. & O.
railroad between Petroleum and Volcano, and lying 150 feet

below the top of the massive, grayish white sandstone series

so often called "Cow Run" by the drillers and which was
struck in the Parkersbnrg well at 820 feet. The top of the

corresponding stratum would come about no feet above the

floor of the derrick on the Mount farm.

"The bottom of this well cannot be very far above the

Corniferous Limestone, since the rocks were penetrated at

least 3500 feet below the horizon of the Pittsburg coal."

id
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The following records of wells drilled on this farm in

1904 were furnished by Mr. Murphy of Parkersburg.

Mount Farm Well No. 75.

Thickness. Depth.
Feet Feet.

Shale 100
Sandstone 53 153
Coal 7 160
Shale 130 290
Cow Run sand 82 372
Shale 75 447
Sandstone, oil 63 510
Shelly rock 4 514
Sandstone, dark 27 541
Sandstone, oil 20 561
Sandy shale 10 571
Sandstone, pepper and salt . .'. 6 577
Sand, dark 5 582
Sand, white 7 589

Mount Farm Well No. 76.

Thickness. Depth.
Feet Feet.

Shale 73
Sandstone 53 126
Coal 5 131
SandstODe and shale 82 213
Coal 2 215
Shale 54 269
Cow Run sand 80 349
Shales 100 449
Oil sand 44 493
Sandstone and shale 21 514
Oil sand 38 552
Shales 8 560
Lime, white, sandstone pebbles 25 585
Big Injun sand, yellow and white 8 595



CHAPTER VI.

PETROLEUM AND NATURAL GAS IN
RITCHIE COUNTY.

Ritchie county is one of the leading oil producing coun-

ties of the state, with many important pools in the various

portions of the country. The early history of the oil industry
dates between 1865 and 1870 when wild cat wells were drilled,

one of these wells was near Cairo on Big Run and gave a

promising show of oil. Mr. Van A. Zevely one of the pioneer
editors of the state and now a resident of Cairo, a few years

ago wrote a series of articles on the oil history of the county
for the Cairo Enterprise, and many of these facts are here re-

printed.

In these early days the oil interest centered in the Vol-

cano field in the heavy lubricating oil which sold as high as

$20 a barrel. After the great fire which destroyed most of

the town, August 4, 1879, the development was carried south-

ward past Petroleum to California House and to Burning

Springs, also west down Bull creek to Waverly and along
the Ohio river.

Ten years after Volcano field began to decline, Cairo be-

gan to show some evidence of becoming an oil center. About

1890 prospect drilling was commenced and big stories of im-

portant finds were circulated, and drilling extended to Corn-

wallis, Pennsboro, and Harrisville. August 11, 1890, A. L.

Gracey leased a parcel of land near Cairo and persuaded
Boden and Aiken to drill, and their first well (A. M. Douglas
No. 1) is producing oil at the present time after eighteen

years record. Clark and McCormick drilled the well and

then drilled the No. 2 on Hatfield farm. They next drilled

the McKinney Big John well. Then came the development
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on the Dr. Martin farm, the J. H. Davidson farm, and the

Dan Weaver farm.

In 1885 the Bukey run region was a great forest through

its full length with wild game and large lumber interests and

a town was located here, all of which have now disappeared.

In 1879 the first oil pipe line in West Virginia was laid from

Volcano to Parkersburg with a relay station at Murphytown.
In the '90's came the oil development near Cornwallis which

followed up Bear run over to Goose creek where Hugh
Mearns brought in the first well on Wolf run.

CLAY DISTRICT.

Clay district includes the northeastern portion of the

county and includes the towns of Highland and Ellenboro.

In the northern portion of the district is the Big Knot run

pool connected by scattered wells with the upper Bonds

creek pool below Highland. These pools have been very

productive.

The following records furnished by Carter Oil Co. are

of wells in the creek bottom land just southwest of High-
land at level 787 feet A. T.

#

W. A. Douglas No. 1.

Depth. Thickness.
Feet Feet.

Cave 735 200
First Cow Run sand 775 15
Second Cow Run sand 885 25
Salt sand 1250 125
Maxton sand, show gas 1550 20
Cave 1615 5

Limestone 1620 80
Keener sand 1700 12

Big Injun sand 1712 122
Total depth 1872

(Dry hole).
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Douglas Reserve, No. i.

Depth. Thickness".
Feet Feet.

Cave 575 200
First Cow Run sand 765 15
Second Cow Run sand 865 40
Salt sand 1090 150
Maxton sand . .- 1510 25
Limestone 1625 86
Keener sand 1711 13
Total depth 1733

J. O. Grayham, No. r.

Depth. Thickness.
Feet Feet.

Cave 525 250
First Cow Run sand 775 10
Second Cow Run sand 885 15
Salt sand 1225 100
Maxton sand 1475 25
Cave 1625 5
Limestone 1630 52

, Keener 1682 13
Total depth 1708

J. O. Grayham, No. 2.

Depth. Thickness.
Feet. Feet.

Cave 575 200
First Cow Run sand 775 15
Second Cow Run sand 875 30
Salt sand 1100 100
Maxton sand : . 1490 25
Limestone 1635 64
Keener sand 1699 15
Total depth . . . 1720

Two miles west of Highland is the Whisky run pool,
a very productive field when opened, some of the wells pro-

ducing a very light oil. It still maintains a fair production.
Dr. White states in Volume I (a) (p. 411) : "The first well

was drilled there early in the '90's by Ira DeWitt and the

South Penn Oil Co., on the Hamilton farm. The well pro-
duced a little oil from the top of the Big Injun or Keener
Sand horizon at T.749 feet, and such a large quantify of gas
just below, that the well was utilized by the Mountain State
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Gas Company in its lines for several years. Finally the

Associated Producers Co. drilled in a well on the Baumgard-
ner farm early in 1898, which started off at 20 barrels an

hour, and the pool was thereafter rapidly developed."

Dr. I. C. White gives the record of this first well in

Volume I (a) (p. 411) :

Hamilton Well, No. 1.

Thickness. Depth.
Feet. Feet.

Conductor 14
Red rock 26 40

Limestone 5 45

Slate, blue 10 5 5

Sand, white 115 170

Slate, blue 10 180
Red rock 5 185

Sate, blue 15 200

Slate, brown 5 205
Limestone shells 3 208
Red rock 10 218
Blue limestone 15 233

Sand, white 30 263
Red rock 25 2 88

Slate, blue 20 308
Red rock 50 358

Slate, blue 40 39S
Limestone 5 403

Slate, blue 30 433
Red rock 40 473

Slate, blue 17 490

Sand, white 15 505

Slate, white 13 518

Slate, blue 20 538
Pink rock 5 543

Slate, dark 5 548

Slate, light blue 52 600
Red rock 10 610

Slate, brown 10 620

Slate, black 15 635
Red rock 40 675
Sand, white 10 685
Red rock 75 760
Slate, white 5 765
Red rock 20 785
Slate, blue 30 815

Coal, hard 5 820
Slate, dark 15 835
Red rock 30  865
Slate, brown 75 940
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Feet. Feet.

Coal, hard 5 945

Slate, blue 40 985

Slate, black (cased6y4
"

at 1020') 35 1020
"Cow Run" Sand 20 1040

Sand, white 5 1045

Slate, black 9 113 5

Sand and limestone 10 1145
Slate, b:ue 10 1155
Slate, black 15 1170
Slate, blue 90 1260
Sand and slate 36 1296
Slate, black 30 1326
Slate, white 10 1336
Slate, black 79 1415
Sand, gray 5 1420-

Slate, dark 25 1445
Sand, white 5 1450
Slate,, black 65 1515
Sand, gray 75 1590
Slate, dark 70 1660

"Big Lime" (Mountain) 88 1748

"Big Injun" Sand, white (oil and some
gas at 1749') 1 1749

Sand and limestone (gas at 1750') .. 13 1762
Slate, black 4 1766
Sand, gray 16 1782

Dr. White regards the Cow Run sand of this record as the

Dunkard or Upper Mahoning sandstone, as it is below the

horizon of First Cow Run.

Dr. White gives the following record of the second well

in the field on the Baumgardner farm, as preserved by Prof.

John F. Carll for the Associated Producers Co. (Vol. I (a),

P- 413) :

Baumgardner Well, No. i.

Thickness. Depth.
Feet. Feet.

Conductor 7

Unrecorded 8 15

Coal, Washington, trace ...

Unrecorded 33 48

Shale, sandy . . 7 55

Sandstone, white (big water flow at 60') 70 125
Sate 25 150
Sandstone and sandy shale 55 20 5

Shale, red 25 230
Coal (Uniontown?) 2 232

Slate, dark red (10" casing at 245') . . 83 315
Sand and slate, limy 5.r» 3 70

Sandstone, hard, and red slate 25 395
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Shale, red

Feet.

45
Slate, sandy, gray and red 20
Sandy slate and flaggy sandstone .... 38
Coal, Pittsburg 7

Slate 120
Slate, sandy, black and red 30
Slate 85
Shale, dark "caving" 40
Slate 205
Red shale 50
Slate and shale, variegated 35
Slate, black (cased 8&", 1110') 60
Slate, white and gray 145
Slate, dark and limy 80
Coal, Kittanning horizon 2

Slate 33
Sand, gray, and shells 35
Slate, black 25
Sand and shale, dark 20
Dark Slate and sand 30

f sand, white 50

|
slate, dark 80

|
sand, white 25

Pottsville
|
sand, light gray . .12

No. XII -> sand, hard 6 <- 257
"Salt Sand"

|
sand, medium

|
hard, flaky ... .26

|
sand, white, friable 21

[sand, white, flaky 37
_

Silicious limestone (Mountain Limestone) 20
Sand, fine (top "Big Injun" "Keener") 18
Sand, "pay," sugary 10
Sand, fine, to bottom of well 22

Feet.

440
460
498
505
625
655
740
780
985

1035
1070
1130
1275
1355
1357
1390
1425
1450
1470
1500

1757

1777
1795
1805
1827

Dr. I. C. White comments on this record as follows (p.

414) : "The coal reported at 498 feet comes in at the Pitts-

burg horizon, and is doubtless a representative of that

stratum, but probably not so thick as represented, since only
a few of the other wells have observed it so far as known.

The bottom of this coal would come at 490 feet below the

Washington bed, which crops out along the roadside just be-

low the derrick, and 1,290 feet above the top of the "Big In-

jun," which agrees well with what we should expect here.

"The Salt sand" and 'Big Injun' appear in the drillings

to be almost continuous, but when examined with acid the

limestone horizon separating them comes out very dis-

tinctly."
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V

Near the last well and on the Brooks farm, the Asso-

ciated Producers Oil Co. drilled a well to the Big Injun
sand. The record as preserved by Prof. Carll showed a very-

peculiar coaly substance or asphalt above the Big Lime.

The record of this well as given by Dr. I. C. White, and his

discussion of the asphalt material is here reprinted from Vol-

ume I (a) (pp. 414-416) :

Brooks Well, No. i.

Thickness. Depth.
Feet. Feet.

Unrecorded 530

Pittsburg Coal 5 535
Unrecorded 505 1040
Limy shale and sand 10 1050
Unrecorded 50 1100
Sand, grayish white 10 1110
Unrecorded 90 1200
Sand 20 1220
Unrecorded 30 1250
Sand 40 1290
Coal, thin ....
Sand 10 1300
Unrecorded 150 1450
Coal 5 1455

"

Unrecorded 145 1600
Slate

•

10 1610
Sand, white 70 1680
Coal (?) or Asphalt (saturated with oil) 8 1688
"Big Lime" (Mountain) 67 1755

\ sand, fine, soft,

Big
I

(oil 1761')... 10
"Injun"

«|
sand, white 5

\
73 1828

Sand sand and slate . 4

sand to bottom 54

"The coaly material at 1,680 feet, resting immediately

upon the Mountain limestone, was saturated with petroleum,
and described by the drillers as quite difficult to penetrate,

'drilling like rubber,' as one expressed it. Its location im-

mediately on top of the limestone is so unusual that I sus-

pect it might be a substance similar to grahamite, and a

proximate analysis made by Prof. B. H. Hitc, the chemist

of the Survey, gave the following results, compared with the

composition of grahamite :
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I

Analysis of Bituminous Matter from Brooks Well, No. i.

Brooks No. 1. Grahamite.

Moisture 00.21 00.26
Petroleum 1.40
Volatile matter 34.21 58.37
Fixed Carbon 48.82 39.24
Ash 15.36 2.13

100.00 100.00

Sulphur 1.13 1.25

"This analysis shows that the bituminous matter is not

typical grahamite, though its anomalous stratigraphical po-

sition, limited distribution (for other wells drilled all around

Brooks, No. i, failed to find the deposit), and saturation with

petroleum, are all fairly conclusive evidence that the bitumi-

nous material is not coal, whatever else it may prove to be

upon further examination.

"The only other locality in the State where coaly ma-

terial has been reported at this horizon is on Leading creek,

in Calhoun county, where, in a well drilled by the Sill Oil

Company upon the Metz farm, Mr. W. K. Jacobs reports

that five feet of material which resembled coal in appear-

ance was encountered at 1,631 feet, only two feet above the

Mountain Limestone, and 108 feet above the "Big Injun" oil

sand. Hence it is quite probable that along this same line

where the great fissure on Macfarlan was made and filled

with the products of petroleum, to be converted into the

mineral, grahamite, by subsequent chemical changes, other

minor fissures would originate, thus giving rise to such de-

posits as those struck in the Brooks and Metz borings."

One-half mile north of Admiral, a small gas field has

been opened on the Hayhurst and Perrine farms. The Hay-
hurst wells are now owned by the West Virginia Heat and

Light Co. of Pennsboro, and the gas is piped to that town.

The Perrine well opposite the school house one-fourth mile

north of Admiral is owned by the Carter Oil Co.
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H. B. Perrine Well, No. i (near U. S. 810 A. T).

Depth. Thickness.
Feet. Feet.

Cow Run sand 890 18

Salt sand 1230 45

Salt sand 1356 35
Lime 1654 65
Keener sand 1723 10

Big Injun sand, gas 1738 87

Depth of well 1874

Hayhurst Well No. i.

Feet. Feet.

Top of Keener sand, gas 1722
Bottom of hole 1729

Hayhurst Well No. 2.

Feet. Feet.

Salt sand 1400 to 1480
Maxton sand 1550
Little gas 1562
Bottom Maxton sand 1590

Top of Big Lime 1614
White lime 1651

Top of Keener sand 1768
Gas 1767 to 1777
Bottom Keener sand 1781
Bottom hole in Big Injun sand 1826

Dr. I. C. White gives the following record of a well

drilled on the Yerkey farm, two miles north of Ellenboro,

by the Carter Oil Co. (Vol. I (a), p. 409) :

M. V. Yerkey Well, No. 1.

Feet. Feet.

Cave 500 750
First Cow Run Sand S00 815
Second Cow Run Sand 900 925
Salt Sand 1260 1360
Maxton Sand 1540 1560
Cave 1640 1660

Big Lime 1660 1740
Keener Sand 1740 17

Big Injun sand (oil, 1752' 1750 17SS

(Five barrel well.)
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About one mile and a half east of Ellenboro is the Spiker

gas well of the West Virginia Heat and Light Co., in which

the top of the Keener is reached at 1658 feet, and the gas pay
from 1676 to 1686 feet.

One mile and a half south of Tollgate on Cabin run is

the Flannagan Heirs well, a record of which is given by Dr.

I. C. White in Volume I (a) (p. 406) :

Flannagan Heirs Gas Well.

Feet. Feet.

Sand 95 to 105
Sand 150 " 175
Hard Sand 210 " 230
Lime 364 " 384
Blue sand 410 " 420
Lime 470" 480
Lime 5G0 " 580
Lime 700 " 720
Coal 755 " 758
Red rock 785" 815
Coal 85.5

" 857
Hard sand 880 " 910
Black sha'es 910 " 920
Sand 920 " 985
Lime 985" 995
Slate and shells 1110 " 1240
Sand, sharp and nice 1240 " 1300
Coal 1300" 1302
Sand 1302 " 1312
Slate and shells 1440
Sand 1440 " 1500
Sand 1530 " 1570
Salt sand (gas, 1620'; "break" at 1635') 1590 " 1668
Big Lime 1668 " 1740
Big Injun Sand, hard (gas) 1740 " 1824

 Shelly sand 2030 " 2130
Sand 2240 " 2255
Sand and shells (gas) 2320 " 2330
Shells 2380 " 2oa0
Sand 2400 " 2412
Shells 2470 " 2475
Sand, Probably Gordon 2486 " 2498
Bottom

'

2712

Dr. White in Volume I (a) (pp. 408, 409) gives the fol-

lowing records of wells near Pennsboro:
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Creed Collins Well, No. i.

Two miles and a half northeast of Pennsboro. Carter

Oil Co.

Feet. Feet.
Coal 270 to 273
Coal (Pittsburg) 510" 515
Cave 800 " 1100
Cow Run Sand 930 " 995
Salt Sand (water, 1332') 1206 " 1400
Big Lime, hard (litt'e black oil; 1800') 1750 " 1850
Big Injun Sand, hard (gas, 1910') 1850 " 1930
Berea Sand, Soft 2200 " 2235

(Dry hole.)

Cunningham Well, No. i.

Near Pennsboro. Bettman, Watson & Company.
Feet. Feet.

Cow run Sand 1056 to 1076
Gray sand 1200
White sand (water, 1235') 1245
Shells and slate 1600
Hard, white sand 1670
Slate 1680
Little Lime 1680 " 1705
Big Lime (-6%" casing, 1715') 1705 " 1760
Slate 1760 " 1765
Blue Sand (Keener) 1765 " 1770
Slate 1770 " 1776
White Sand (top Big Injun) 1776 " 1785
Slate 1785 " 1798
Coarse white sand (gas, 1814') 1798 " 1825
Slate 1825 " 1830
White Sand (base Big Injun) 1830 " 1846
Shells and slate 1846 " 2040
Very hard black sand 2040 " 2100
Shelly 2100 " 2440
Dark gray sand (Gordon?) 2440 " 2470
Shelly sand 2470 " 2600
Bottom 2615

Smith & Co's Well, No. r, on Wilson Farm.

Three miles southwest of Pennsboro. F. E. Boden.

Feet. Feet.
Coal (Pittsburg) 450
Salt sand 1370 to 1592
White sand 1670 " 1755
Shales 1755 " 1805
Light Amber Oil 1S05 " 1815
Four and one-fourth-inch casing, 1780'
to shut off cave at 1200'.
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"Produced five to fifteen barrels per day of about 50 oil.

This oil took the premium for finest crude oil in America at

the World's Fair, Chicago. Wells drilled at all points of

the compass around this one failed to find any other pro-
ducers."

GRANT DISTRICT.

The northern, northwestern, and central portions of

Ritchie county are included in Grant district, which includes

the towns of Cairo, Cornwallis and Rutherford. It is a

very productive oil district, the oil coming mostly from the

so-called Salt sand or more properly called the Maxton.

In the northern portion of the district are the scat-

tered wells near League, Goose Creek, and up Bear run. On
Bonds creek near the mouth of Wolf Pen run and up this

run, two miles west of Ellenboro, a large oil pool was devel-

oped in the Spring of 1908 with some wells with very large

initial production.

In November 1905, several wells were drilled near the

head of Wolf Pen run by the Associated Producers Co. The
record of the No. 3 well on Robinson farm has been furnished

by S. P. Carll :

Robinson Well, No. 3.

Depth. Thickness.
Feet. Feet.

Casing 10 inch 19 8

Casing, 8% inch 940
Salt sand 1460 60

Casing 6% inch 1469
Big Lime ". 1615 75
Keener sand 1690 18

Big Injun sand 1765 60
Slate 1825
Bottom of hole 1909

This well showed some gas in Salt sand and more gas in

the Keener sand from 1690 to i695.The Big Injun was gray
and poor, and no show of oil in any of the sands.

The Sarber Oil Co., of Parkersburg. drilled a number of
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wells on Bonds creek above the mouth of Wolfpen run.

The depth of the sands in these wells is given in the follow-

ing record :

J. M. De Lancey Well, No. i (U. S. 920 A. T),

Feet. Feet.

Conductor 12

Casing 13 inch 200

Casing 8 inch 1020

Casing 6% inch 1640

Top of Maxton sand 1776

Pay 1786 to 1791

Big Lime .' 179 5 to 1850

Top of Keener sand, oil 1850
Bottom of pay and ho'e 1863

Northwest of Nutter farm three-fourths mile, Mr.

Proper of St. Marys drilled a test well in the summer of

1908, just north of the Northwestern turnpike, and he has

furnished the following record:

Kelly Farm Well, No. 1.

Feet. Feet.

First Cow Run sand 79 5

Salt sand (Maxton) 1515 to 1536

Big Lime 1536 " 1580

Big Injun sand . . .1605 " 1652

(Dry hole).

Mr. Thomas H. Murphy of Parkersburg, has furnished

the foWowing record of a well drilled on Goose Creek, one

mile above the mouth of Short run, or four miles north-

west of Cairo on the Waite farm.

Waite Well, No. 1.

Feet. Feet.

Conductor 10

Casing 8 inch 110
Show of oil and gas 160
First Cow Run sand 7S5 to 800

Sand S95 " 945
Slate 9 15

" 960

Sand 960 " 1005
Slate 1005 " 1030
Sand 1030 " 10 to

Slate 1040 " losn



160 PETROLEUM AND NATURAL GAS IN RITCHIE COUNTY.

Feet. Feet.

Sand 1040 " 1080
Sand 1080 " 1195
Slate 1195 " "1242
Sand 1242 " 1270
Slate 1270 " 1285
Sand 1285 " 1354
Slate 1354 " 1368
Lime 1368 " 1385
Sand 1385 " 1430
Slate 1430" 1450
Sand 1450 " 1485
Slate 1485 " 1524
Sand 1524 " 1538
Lime 1538" 1624
Big Injun sand, snow of oil 1624 " 1669

In the western part of Grant district the Volcano fold

continues southward between Laurel or Volcano Junction
and Petroleum. The record of the deep well on Mount farm

just over the Ritchie county line from the Volcano field, has

been given. Dr. I. C. White gives a record of a well further

south on the fold and on the small branch of Oilspring run

known as Steele run, one mile north of Petroleum station on

the West Virginia Oil Co. tract (Vol. I, p. 301) :

West Virginia Oil Tract, Well No. 1.

Thickness. Depth.
Feet." Feet.

Coal bed 10 feet above derrick floor

Unrecorded 358
Sha'e 40 398
Sand (second oil rock) 33 431
Sand, gray 14 445
Limestone, Mountain 16 461

("
sand, yellow 24

]

sand, white 34
|

Big Injun-J sand, white, hard.. 40
}

. . 146 607
shale 14

I

sand, gray (Squaw) 34
J

Shales, dark 371 978
Berea sand, oil 10 988
Shales and shell to bottom 812 1800

Dr. White states that the coal above derrick floor is

the one along track west of Petroleum, and same as struck

at 39 feet in the Mount farm deep well. The sand at 398
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feet is the Cairo oil sand seven miles east of Petroleum.

The Berea or Macksburg sand is still producing oil.

Three miles southwest of Petroleum station is the Twy-
man well with the following log as given by Dr. I. C. White

(Vol. I (a), (p. 439)':

G. W. Twyman Well.

Feet. Feet.

First Cow Run sand 706 to 731
Second Cow Run Sand 796 " 851
Third Cow Run Sand 1148 " 1217
Top Salt Sand 1487
Black slate .1540
Second Salt Sand 1548 " 1578
Big Lime 1578 " 1628
Black slate 1661
Big Injun sand 1661 " 1740
"Good Sand; some oil; no water in any sand."

Three miles southeast of Petroleum station and just

east of Rusk, two or three gas wells have been drilled which

are furnishing a local supply. The record of the Lewis well

is given as follows by Dr. I. C. White in Volume I (a) (p.

439):

J. M. Lewis Well, No. i.

Thickness. Depth.
Feet. Feet.

Conductor 20
Shale, white : 10 30
Red rock 100 130
Sandstone, Bluff 35 165
Shale, black (10-inch casing) 5 170
Red rock 75 245
Shale, white 25 270
Lime 30 300
Red Rock 40 340
Shale, black and white 15 355
Sandstone 10 365
Red rock 130 495
Shale, whito 20 515
Sandstone, white 15 530
Red rock 60 590
Lime 35 625
Shale, white (8% inch casing) 25 650
Little Dunkard, First Cow Run Sand.. 20 670
Red rock 10 680

11
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Feet. Feet.

Shale, black 10 690

Big Dunkard Sand. (Mahoning) 55 745
Slate, black 10 755
Slate, white 160 915
Sandstone, white (gas, 970') 75 990
Slate, white 15 1005
Sand 60 1065
Cave and slate (6*4" casing) 3 5 1100
Sandstone (top of Poottsville) 62 1163 .

Slate, white 47 1210
Slate, black 35 1245
Lime 15 1260
Sandstone, white 55 1315
Slate, black 8 1323
Sandstone, white (Gas Sand) 54 1377
Lime 5 1382
Sandstone, white 40 1422
Slate, white 5 1427
Salt Sand (Cairo, Maxton) 42 1469
Sandstone, black 13 1482
Sandstone, white 15 149 7

Big Lime 38 1535
Keener Sand 30 1565
Sand and slate, black 10 1575
Big Injun Sand (gas, 1595') 72 1647
Slate and Shale, black, to bottom ....178 182 5

Three miles northwest of Cairo on Long run, there was

an active and successful oil development a few years ago,

and a number of companies entered the field. One of the

first wells was drilled by the Carter Oil Co., about a mile

below the head of the run near a farm road to the north on

the Cain farm, but it proved dry. The record of this well

has been furnished by the company.

C. L. Cain Well, No. i (U. S. 828 A. T).

Depth. Thickness.
Feet. Feet.

Pittsburg coal 390 3

Cave 575 200
Cow Run sand 830 25
Salt sand 1140 92
Sa't sand 1270 55
Maxton sand 1480 25
Limestone 15 80 40
Keener sand 1620 12

Big Injun sand 1642 135
Show of gas at 1660
Total depth 1835
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Down the creek on the north side are the wells 'of the

Bando Oil Co., of Baltimore, and the following records of

these wells were furnished by Mr. A. J. Price for many years
field manager. The order of the wells passing down this

run are 5, 4, 2, 1, 3 in the creek bottom, while Nos. 7, 8, 9

are on the hill to the north. The first well drilled, No. 1,

flowed 204 barrels the first twenty-four hours and at present

time is producing sixteen barrels daily (see plate VI). The
Salt sand of these records is the Cairo salt sand above the Big
L,ime and therefore represents the Maxton sand.

Cain Well, No. i (U. S. 778 A. T).

Feet.

Top of Salt sand 1530
Total depth 1538

Cain Well, No. 2 (near U. S. 800 A. T.)

Feet.

Top of Gas sand 139 4

Bottom of Gas sand 1415
Break 1517 to 1552
Top of Salt sand and pay 1552
Oil at 1555
Bottom of pay 1577
Total depth 1603

Cain Well, No. 3.

Feet.

Top of Gas sand 1390
Bottom of Gas sand 1513

Top of Salt sand 1548

Top of pay 1555
Bottom of pay 15G6
Total depth 1579

Cain Well, No. 4 (near U. S. 810 A. T).

Feet.

Top of Salt sand 1531

Pay 1553 to 1563

Total depth 1588
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Cain Well, No. 5 (near U. S. 820 A. T).

Feet.

Top of Salt sand 1525
Pay 1546 to 1570
Total depth 1578

Cain Well, No. 6.

Feet.

Top of Salt sand 1641
Pay 1656 to 1668
Total depth 1688

Cain Well, No. 7.

Feet.

Salt sand and pay 1640 to 1655
Total depth 1690

Cain Well, No. 8.

Feet.

Top of Salt sand 1742
Pay 1750 to 1754
Total depth 1771

At the forks of the road, one mile and a half northwest

of Silver Run and the southwestern edge of the Long Run
oil field are two wells, the one on the hill drilled by Murphy
and White of Parkersburg, on the Kant farm, the other near

the run on the Hill farm drilled by Griffin and Stewart Oil

Co., of Cairo.

Kant Well, No. 1 (near U. S. 800 A. T).

Feet.

First Cow Run sand 300
Second Cow Run sand 900

Top of Salt sand (Maxton) 1545
Pay at 1553
Bottom hole still in sand 1582

Hill Well, No. 5 (U. S. 770 A. T).

Feet.

Cow Run sand 750 to 775

Top of Salt sand 1491
Bottom Salt sand and hole 1544
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A number of good producing oil wells have been drilled

west of Silver Run. The following record is of a well located

40 to 50 feet above the run level just south of railroad and

west of the tunnel, about one mile and a half west of Silver

Run station. The well was drilled by Guffey and Gayley in

August, 1903.

Campbell Well, No. 3.

Feet.
Conductor 12

Casing 10 inch 120
Dunkard sand 9 60
Cased in old Salt sand (6% inch) .... 1376
Gas at 1365
Gas sand 1610
Gas at 1644
Slate 1672
Maxton sand 1702
Top of Big Lime 1725
Oil at 172 5

Keener sand 1800
Gas at 1810
Big Injun sand 1825
Little gas at 1840
Bottom Big Injun 1880
Squaw sand 1900 to 1920
Berea sand, shell 2250 to 2258
Total depth 227 3

Just east of Silver Run station, one-half mile, and to

south of county road, the Cairo Oil Company drilled a 3.-

000,000 cubic feet gas well in October, 1904. The record of

this well has been furnished by Mr. Amos Rathbone, superin-

tendent of the company.

Haga Well, No. 1 (near U. S. 780 A. T).

Feet.
Conductor 16

Casing 10 inch 123
Casing 8Vt inch 775
Casing 4% inch 12.00
Top Gas sand 1413
Smal' ^as flow 1443
Bottom gas sand 1445
Top Salt sand (Maxton) 1465
Big gas flow (2-3 of total) 1484
Bottom Salt sand 1517
Top Big Injun sand 1615
Gas at (1-3 of total) 1718
Bottom Big Injun 1728
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Three-fourths mile west of Silver Run station to the

north' of county road to Goose creek, Griffin & Co. drilled a

well on the Moats farm with the following record :

Moats Well, No. 2 (near U. S. 1100 A. T).

Feet.
Second Cow Run sand 1110 to 1130
Salt sand (Maxton) 1836 to 1883
Bottom of well (4 feet in Big Lime) . . 1887

One mile and a half south of Silver Run station on Sheep

creek, the following record is given by Cairo Oil Co. of a

well producing from the Maxton or Cairo salt and:

Deem Well, No. 2.

Feet.
Conductor 14
Casing 10 inch 104
Casing 8% inch 770
Casing 6y4 inch 1260
Top Salt sand (Maxton) 1445
Good gas flow at 1465
Small, oil flow 1477
Bottom Salt sand 1491
Bottom of hole 1500^

Further south in the North Fork of Hughes river valley

are several Big Injun sand wells of the Cairo Oil Co. on the

Hall farm.

Hall Farm Well, No. 1.

Feet.
Conductor 20

Casing 10 inch 125
Casing 8% inch 725
Casing 6% inch 1175
Salt sand (Maxton) no oil or gas ....1395 to 1426
Top Big Lime 1445
Top Big Injun sand 1562
Gas 1620 to 1635
Oil at 1654
More oil 1660 to 1661
Bottom hole 1670

In the Cornwallis region a large number of wells have

been drilled mostly to the Cairo Salt sand or Maxton. The

following records were furnished by Mr. Michael Naughton
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of Cornwallis, field manager of the Hudson Oil Co., of Park-

ersburg.

Naughton Well, No. i (U. S. 690 A. T).

Feet.

Top of Salt sand 1431
Oil 1464
Bottom Salt sand 1470

r

This well was drilled in February, 1896, between rail-

road and river at the edge of town and north of the county-

bridge. It produced 40 barrels daily and has averaged one

barrel for a number of years but has now been abandoned.

Naughton Well, No. 9 (U. S. 780 A. T).

Feet.

Top of Salt sand 1534
Oil at 1552
Bottom Salt sand 15G0

Naughton Well, No. 10 (U. S. 906 A. T).

Feet.

Top of Salt sand 1672

Oil at 16S5

Bottom Salt sand 1693

The top of Naughton well No. 10 is 63 feet above the

top of the Waynesburg sandstone at quarry which would

place the salt sand (Maxton) about 1500 to 1550 feet below

base of this sandstone.

Keeler Farm (iy2 miles east of Cornwallis).

Feet.

Top Salt sand I 460

Top Big Lime 15 00

Bottom Big Lime 1598

Top Keener sand 1598

Gas at l con

Bottom Keener sand 1619
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The Harkness wells are located one mile west of Corn-

wallis at the bend of the river to the north, and between the

county road and the river. The following
- records are taken

from Volume I (a) (pp. 428, 429) :

Harkness Well, No. 1 (U. S. 710 A. T).

Thickness. Depth.
Feet. Feet.

Conductor 37
Unrecorded 73 110
Bluff Sand 60 170
Unrecorded 430 600
Little Dunkard Sand 15 615
Unrecorded 7/5 690
Second Dunkard Sand 35 725
Unrecorded 355 1080
First Salt Sand 40 1120
Black slate 35 1155
Second Salt Sand 95 1250
Unrecorded 50 1300
Hard Sand 10 1310
White sand 55 1365
Slate 5 1370
Gas Sand 20 1390
Black slate 38 1428
Oil sand (Maxton.) Cairo 45 1473

(Gas, 1433-36'; oil, 1450-70';
water, 1435'.)

Harkness Well, No. 2 (U. S. 720 A. T).

Thickness. Depth.
Feet. Feet.

Conductor 13
Unrecorded 262 275
Bluff Sand 65 340
Unrecorded 525 865
Big Dunkard Sand 35 900
Second Dunkard Sand 345 1245
First Salt Sand 45 1290
Unrecorded 30 1320
Second Salt Sand 100 1420
Unrecorded 80 1500
Gas Sand 50 1550
Slate 82 1632
Cairo (Maxton?) Oil Sand '(1st pay,

1642'; 2nd pay. 1647') 25 1657

Most of the oil in the Cairo field comes from the Cairo

Salt sand or Maxton. Just northeast of the town on the
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north bank of the river are the McGregor wells in a nearly

straight line. The records of these wells have been fur-

nished by Major Hawkins of Cairo.

McGregor Well, No. i (U. S. 685 A. T).

Feet.

Top of Cairo Salt sand 1481
Show of oil and gas 1486
Bottom Salt sand 1509

Top Big Injun sand 1617
Break at 1621
Bottom Big Injun 1652

McGregor Well, No. 2 (U. S. 658 A. T).

Feet.

Top Cairo Salt sand 147
Show of oil at 1477
Bottom Salt sand 1488
Top Big Injun sand 1580
Show of gas and oil 1590
Bottom of hole 1626

McGregor Well, No. 5 (U. S. 658 A. T).

Feet.

Top Cairo Salt sand 1469
Oil and gas 1471
Bottom Salt sand 1488

Top Big Injun sand 1583
Oil and gas 1598
Bottom of sand 1650

McGregor Well, No. 8, (U. S. 658 A. T.)

Feet.

Top of Cairo Salt sand 1455
Show of oil 1460
Bottom of Salt sand 1529

Top of Big Injun sand 1615
Bottom Big Injun (dry) 1700

McGregor Well No. 13, (U. S. 663 A. T.)

Feet.

Top Cairo Salt sand 1446
Show of oil 1464
Bottom of Salt sand 1494%
Big Injun sand (dry) 15S4 to 1700
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McGregor Well, No. 17, (U. S. 663 A. T).

Feel.
Cairo Salt sand, oil 1448 to 1490
Big Injun sand, gas 1573 to 1700

The No. 15 well drilled on the hill to the south of the

above wells was one of the deepest wells in Cairo field.

McGregor Well, No. 15.

Feet.

Top of Cairo Salt sand 1575
Show of oil 1593
Bottom of Salt sand 1638
Top of Big Injun sand 1717
Break, show of oil 1742
Bottom of Big Injun 1831
Squaw sand 1865 to 1883
Slate and shell to 2300
Sand, broken 2305
Slate and shell to 2340
Lime, hard 2370
Slate and shell 2410
Gordon sand, thin 2703
Slate and lime, shell 2850
Slate to 2902

There is a large number of wells within the corporate
limits of the town of Cairo, belonging to several companies.
The following records of wells of the Cairo Oil Co. have been

furnished by Mr. J. H. Rathbone. The first well drilled in

Cairo field was near the southern edge of town drilled by
Boden and Aiken in October, 1890, and now owned by Cairo

Oil Co. This record is given by Dr. I. C. White in Volume
I (a) (p. 433) :

Douglas Well, No. 1, (U. S. 687 A. T.)

Thickness. Depth.
Feet. Feet.

Conductor 16
Limestone 12 28
Shale 12 40
Sand 15 55
Shale 30 85

Shale, light 45 130
Sand, sharp, white (Carroll Oil Sand) 43 173
Shale (7%" casing, 175') 36 209
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Coal 1 210

Sand, dark 11 221

Shale, light 12 233

Slate, red 16 249

Shale, light 12 261

Slate, red 10 271

Sand, dark gray 7 278
Slate 11 289

Slate, red 19 308

Shale, soft, blue 20 328
Shale, red 9 327
Limestone 10 347

Shale, light 52 399
Red rock 10 409

Shale, light 7 416
Red rock 2 418

Shale, light 5 423
Red rock 44 467

Shale, light 16 483
Sand 25 508
Red rock 15 523

Shale, light 11 534
Red rock 9 543

Shale, light 30 573
Red rock 5 578
Sand 55 633
Red rock 26 659

Shale, light 19 678
Red rock 20 698
Sand (5% inch casing, 725') 78 776

Shale, light 12 788

Shale, dark 25 813

Shale, red, sandy 13 826

Shale, light 92 918
Sand 5 923

Shale, black 10 933

Shale, light 135 106S
Sand, light 64 1132
Shale, light 26 1158
Shale, black 20 1178
Sand, gas 90 1268
Shale, gray 94 1362
Sand 10 1372
Shale 70 1442
Sand (Cairo Oil Sand) 57 1499
Shale 16 1515
Mountain

[ limestone .. 50]
.Limestone

\ sand 12
J-

74 1589
"Big Lime"

[ sand, limestone 12
J

Sand "Big Injun" (oil, 1678') 97 1CS6
Unrecorded to bottom 374 20 60

A short distance to the east np a small ravine is the

Sleeth well, drilled in May, 1897 into the Injun sand, which

was shot with 40 quarts.
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Sleeth Well, No. i (U. S. 680 A. T.)

Feet.

Conductor 14

Casing 10 inch 115

Casing 8% inch 720

Casing 6*4 inch 1110

Top Salt sand (Maxton) '. . . . 1455
Oil at 1500
Bottom of sand 1520

Top Big Injun sand 1605
Gas at 1613
Increased flow gas to 1623

Showing oil 1628
Bottom of hole 1679

In the field to the southwest of the Douglas farm are the

Hatfield wells of Cairo Oil Co., producing from the Salt sand

or Maxton.

Hatfield Well, No. 1. (U. S. 700 A. T).

Feet.

Cairo Salt sand, oil pay 1458 to 1482

Oil at 1496
Bottom Salt sand 1524

Big Lime 1524 to 1617

Big Injun sand 1617 to 1704
Slate 1704 to 2072
Shale 2072 to 2112
Sand 2112 to 2118
Sand and slate 2118 to 2150

Hatfield Well, No. 2, (U. S. 750 A. T).

Feet.

Conductor 14

Casing 155
Casing 8% inch 850

Casing 6% inch 1234
Gas sand, gas flow . 1399 to 1496
Slate to 1527
Coal and black oil to 1533
Top Salt sand (Maxton) 1533
Oil 1563
Bottom hole in good sand 1570
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Hatfield Well, No. 4. (U. S. 674 A. T).

Feet.

Conductor 8

Casing 10 inch 220
Casing 8% inch 720
Casing Qy4 inch 1212
Top Cairo Salt sand 1445
Oil pay 1481 to 1489
Bottom hole in sand 1496

To the west of county road west of Hatfield farm in

forks of the roads is the J. B. McKinney well No. 1, which

struck oil pay at 1478 feet and salt water at 1500 feet. On
the hill to the south is the No. 2 well of the Cairo Oil Co.

J. B. McKinney Well No. 2.

Feei.

Top of Gas sand 1455
Top of Salt sand 1500
Oil 1504 to 1508
Lighter oil 1515
Sand, salt and pepper 1550 to 1560
Sand and lime 1560 to 1660
Big Injun sand 1660
Sand and shale 1660 to 1752
Gas 1752
Bottom of hole and sand 1755

(Plugged at 1552.)

In the western portion of the town of Cairo are the wells

of the Clark Oil Co., on the Carrol farm; the records of two

of these wells were furnished by Mr. Clark of Marietta.

Carrol Well, No. 1 (U. S. 658 A. T.)

Feet.

Top of Salt sand 1427
First oil pay 1476
First water 1480
Bottom of sand 1495
Bottom of well 1645
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Carrol Well, No. 2. (U. S. 672 A. T).

Feet.

Top of Big Injun sand 1595
First gas 1600
First oil 1606
Lime, thin 1613
More gas at 1616
Gas at 1705
Bottom of hole 1712

West of town and to the north of the Baltimore & Ohio

railroad on a high hill of the Lee farm, the Clark Oil Co.

drilled a well and kept a careful record for the Survey which

is given by Dr. I. C. White in Volume 1 (a) (p. 431) :

Lee Well, No. 6, (U. S. 860 A. T.)

Thickness. Depth.
Feet. Feet.

Unrecorded 35 35
Coal (Washington or Waynesburg "A" 2 37
Unrecorded 213 250
Carroll Oil Sand 40 290
Red beds (10-inch casing 330 feet) .. 60 350
Lime "shells" 95 445
Red rock 35 480
White slate and "lime shells" 160 640
"Big" red bed 100 740
Black slate and lime 115 855
Unrecorded 20 875
"Pink cave" (8*4 inch casing) 10 885
Unrecorded to bottom of a sand 25 910
Black slate 50 9 60
Sand Dunkard (Cow Run) 40 1000
Slate, black 30 1030
Red rock 15 1045
Sandstone, very hard 10 1055
1 .jmestone 15 1070
White slate and "shells" 50 1120
Sandstone 25 1145
Black slate and "lime shells" 47 119 2

Sand 15 1207
Slate, black 33 1240
Sand 35 1275
Dark Coaly shales ("cave"), cased 6*4",

1310' 45 1320
'"Casing sand" 40 1360
Shale, black 15 1375
Sand, pebbly (top "Salt Sand") 113 1488
Slate, black 10 1498
Shale, gray 10 1508
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Feet. Feet-.

Slate 22 1530
"Gas Sand" 20 1550
Slate and shells 20 1570
Shale, gray 20 1590
Sand 10 1600
Shale, black 5 1605
Sandy Beds, limy 5 1610
Sand, white 15 1625
Black slate and lime 20 1645
"Salt Sand," Cairo and Maxton Oil

Sand; broken for 15 feet; very
hard and dark, then whiter at
1660 feet, softer at 1680 feet,

showing oil at 1682% feet;
through 'pay' at 1687 feet; sand
harder, with bluish cast at 1690
feet, and making three barrels of
salt water per hour; soft sand to

bottom; total thickness 55 1700
"Big Lime" (Mountain Limestone) to

bottom; total thickness b5 173 5

Dr. White comments on this record as follows (p. 432) :

"The top of the "Big Injun" sand would be found at about

1,790 feet in this well, since the Mountain Limestone is 80 to

90 feet thick in the Cairo region, hence the base of the Car-

roll sand comes here 1,500 feet above the "Big Injun" oil

sand, and as the Berea Grit lies 495 feet below the top of the

"Big Injun sand, as shown by the record of Hatfield No. 2,

near Cairo, then this Carrol sand would be 1,955 ^eet above
the Berea grit horizon at Cairo, thus showing a thickening
of 200 feet between St. Marys and Cairo, since the Tan lot

well at St. Marys, Pleasants county, 15 miles north of Cairo,

found the Berea at only 1,790 feet below the base of the mas-
sive sandstone and Macksburg coal which crop out there, and
the St. Marys sand rock appears to be identical with the Car-

roll sand of this record."

In the creek bottom below this hill is the Lee No. 1

well with the following record, drilled in 1899:

Lee Well, No. 1 (U. S. 660 A. T).
Feet.

Water sand 19
Dunkard sand 770
Casing 6% inch 885
Pencil cave 1030 to 1070
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Feet. Feet.

Casing 4% inch
"

1212
Gas sand 1370 to 1410
Top oil sand, gas 1470
Pay sand 1487 to 1495
Top of Lime 1520
Top of Big Injun 1596
Pay 1635
Bottom hole 1665

Southeast of Cairo across Rush run are the Moats wells

of the Cairo Oil Co. Dr. I. C. White gives the following

records in Volume I (a) (p. 437) :

J. Moats Well, No. 4.

Feet. Feet.

Gas Sand (gas 1618') 1585 to 1638
"Break" slate 1638 to 1672
Salt Sand (Cairo, Maxton) oil, 1694

and 1705' 1672 to 1710
Keener Sand (Big Injun) oil 1820 to 1839

J. Moats Well, No. 5.

Feet. Feet
Well mouth 870' A. T
Gas Sand, nearly all sand from 13 85
Salt Sand (Cairo, Maxton) oil, 1715'.. 1890 to 1728
Big Injun or Keener Sand (gas and oil) 1831 to 1842
Total depth 1852

One mile and a half south of Cairo near the mouth of

Addis run are the Davidson, Weaver, and Nickols, wells of

the Cairo Oil Co. The records of these wells were furnished

by Mr. Rathbone.

Davidson Well, No. 1.

Feet.

Top of Gas sand 1433
Top of Salt sand 1469
Black slate 1484
Oil 1511
Bottom of hole 1527
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Davidson Well, No. 2. (U. S. 700 A. T).
Feet.

Casing 6% inch 1210
Top Gas sand 1434
Top Salt sand 1471
Oil 1490 to 1528
Bottom of hole in sand 1533

Davidson Well, No. 3 (U. S. 670 A. T).
Feet.

Top of Gas sand, gas 1373
Top Salt sand . 1415
Sand, white 1445
Sand, black 1450
Oil 1455 to 1472
Bottom of hole 1489

Davidson Well, No. 4 (U. S. 665 A. T.)

Feet.
Conductor 2 8

Casing 10 inch 140
Casing, 8% inch 700
Casing, 6 1/4 inch 1120
Top of Gas sand 1348
Top of Salt sand 1410
Oil at 1451
Bottom of hole 14 73

Davidson Well, No. 7 (U. S. 660 A. T).
Feet.

Top Gas sand 1320
Gas at 1370
Bottom Gas sand • 1378
Salt sand, little oil 1407 to 1480
Top of Keener sand 1548
Strong flow gas 1558
Bottom of hole 15G8

Weaver Well, No. 1 (U. S. 660 A. T.)
Feet.

Conductor 18
Casing, 1 inch LSO
Casing, 8 1/t inch 690
Casing, 6% inch 1120
Gas sand, gas 1319 to 1300
Top Salt sand 14 05
Oil at . . . 1440
Sand, good 1440 to 1448
Sand, very hard 1448 to 1464
°il 1404 to 1478
Total depth 1478

rShot May 27, 1895, 200 barrels)
12
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Nickols Well, No. i (U. S. 680 A. T).

Feet.
Conductor 14
Casing, 10 inch 170
Casing, 8% inch 735
Casing, 6% inch 1230
Top Gas sand 1350
Gas at 1395 and 1419
Top Salt sand 1432
Gas 1448%
Oil 1469% to 1481
Total depth 1492%

The Cairo Salt sand development extends along a nearly-

north and south line from North of Cairo across Addis run

to Oil Ridge, four miles south of Cairo and to South Fork of

Hughes river. Dr. I. C. White gives the following records

of wells drilled along Oil Ridge (Vol. I (a) p. 438) :

Fred Fickey Well, No. 2.

Feet.
Gas sand (gas 1760 ft) 1726 to 1805
Salt sand (no break) 1805
First oil 1860
Bottom of well 1860

Fred Fickey Well, No. 6.

Feet. Feet
Gas Sand (no gas) 1565 to 1604
Salt Sand (show oil, 1698') 1660 to 1715
Big Injun Sand (no oil or gas) 1785 to 1900
Squaw sand (gas, 1909' 1905
Another sand (12 feet) 1929
Bottom of well 1940

Fred Fickey Well, No. 8.

Feet. Feet.
Gas Sand (little oil, 1700') 1640 to 1734
Salt Sand (Cairo, Maxton) dry 1734 to 1762
Big Injun Sand (gas, 1943'; big gas

1977') (show oil, 1987') 1855 to 1987
Slate 1987 to 1992
Shell Sand (Squaw) to bottom 1992 to 2006%

The following records of wells of the Gillespie Oil Co.

of Pittsburg, and located on Oil Ridge one mile to the east
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of the Fickey wells have been furnished by Mr. R. G. Gil-

lespie :

Rachael Six Well, No. i.

Feet.

Casing 6*4 inch 1500
Top of Salt sand (Maxton) 1732
Oil at 1798
Total depth 180 4

Rachael Six Well, No. 2.

Feet.

Casing, 10 inch 142
Casing, 8% inch 1155
Casing, 6% inch 1640
Top of Salt sand 1840
Oil at 1945
Bottom Salt sand 1949
Total depth . . 19 49

Rachael Six Well, No. 3.

Feet.

Casing, 10 inch 118
Casing, 8% inch 1080
Casing, 6% inch 1580
Salt sand (oil 187S ft.) 1825 to 1889

Rachael Six Well, No. 4.

Feet.

Top of Salt sand 1790
Oil I860
Bottom of well in sand 1872

Susan Ayers Well, No. 1.

Feet.

Top of Salt sand 1723
Oil at 1742
Total depth 1752

Susan Ayers Well, No. 2.

Feet.

Casing, 6% inch 1478
Salt Sand (oil at 1763 ft.) 1747 to 1777
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Susan Ayers Well, No. 6.

Feet,

Casing, 10 inch 200

Casing, 8% inch 9 40

Casing, 6% inch 1420
Top of Salt sand 1668
Oil at 1715
Total depth 1722

H. J. Lynch Well, No. 3.

Located near month of Bukey run east of Cairo. Authority

South Penn Oil Co.

Feet,

Salt Sand 1494
Oil and gas 1518
Best sand at 1522
Total depth 1529

F. E. Smith Well, No. 1.

Feet. Feet.

Sand 490 525
Red rock 525 565
Black slate 565 640
Red rock 640 795
Black slate 795 920
Sand 920 950
Black slate 9 50 1030
Lime 1030 1060
Black slate 1060 1100
Sand 1100 1110
Black slate 1110 1165
Sand 1165 1175
Sand 1175 1275
Black slate 1275 1290
Sand 1290 1315
Black slate 1315 1450
Cairo Sand 1450 1506
Oil at 1470
Total depth , 1506

Just east of Racy on Gillespie run several wells have

been drilled which showed a small production. The South

Penn Oil Company has kindly furnished the records of the

Turner wells and the Bennett dry hole in this locality:
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L. J. Turner Well, No. i.

Feet. Feet.

Gas sand 1290 to 1413
Gas 1343
Oil 1400
Salt sand 1474
Total depth 1474

V. W. Turner Well, No. i.

Feet. Feet.
Gas sand 1262 to 1383
Oil at 1376
Total depth 1391

B. F. Bennett Well, No. i.

Feet. Feet.
Gas Sand 1292 to 1455
Salt Sand (Maxton) 1455 to 1516
Big Lime 1516 to 1609
Keener Sand 1609 to 1629
Big Injun Sand 1629 to 1717
Oil at 1700
Total depth 1752

MURPHY DISTRICT..

There has been for many years an active Salt sand or

Maxton sand development in the Macfarlan area, ten miles

south of Cairo. The following records furnished by Mr. J.

H. Rathbone of the Cairo Oil Co. show the depths of the

sands in this area. The first series of records are of wells

in the Ritchie mine district, two miles northeast of Macfar-

lan along Macfarlan run.

Overton Well, No. i (U. S. 675 A.T).

Feet.

Casing, 10 inch 290

Casing, 8& inch 83 5

Casing, 6 a/4 inch 1165

Top Salt sand 1442
Shale 1452 to 1465
Gas 1479
Oil 1490 to 1510
Salt water 1518
Bottom Salt sand 1534
Total depth 1537
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Dr. I. C. White in Volume I (a) (p. 442) gives the fol-

lowing records of wells in the vicinity of Ritchie mines :

Dolan Well, No. 1.

V

Feet. Feet.
Conductor 9

Ten-inch casing 500

Bight and one-fourth-inch casing. ... . .1060
Six and one-fourth-inch casing 1460
Four and seven-eighths-inch casing ..1868
Salt Sand (gas, 1807'; oil, 1819';

water, 1835') 1752 to 1860
Keener Sand (oil and gas, 1920') ....1915 to 1932
Big Injun Sand, limy for 50 feet 1932 to 2030
Slate : 2030 to 2045
Squaw Sand (two screws) 2045
Bottom 2067

(Fifty to seventy-five-barrel well.)
r

Dolan Well, No. 3.

Feet. Feet.
Gas Sand (little gas) 1670 to 1748
Salt Sand 1748 to 1857
Little gas 1815
Little black oil 1822
More oil 1834
Water and more oil 1846
More water 1852

Big Lime
Keener Sand (no oil) '. . .1942 to 1980
Big Injun Sand, white and good 1980 to 2025
Total depth 2068

(Fifty to seventy-five-barrel well.)

Furry Well, No. 4.

Feet. Feet.
Gas Sand 1610 to 1630
Slate 1630 to 1730
Salt Sand, top 1730 to 1745
Slate . . . 1745 to 1762
Salt Sand (gas, 1772'; gas and oil,

1780') 1762 to 1821
Keener Sand 1883 to 1905
Lime 1905 to 1925
Big Injun Sand (oil) ,1925 to 2013

(Fifty to seventy-five barrel well.)

East of Macfarlan and near the mouth of Dutchman run

are the Pribble, Lemon and other wells of Cairo Oil Co.
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1

F. Pribble Well, No. 2.

Feet. Feet.

Gas sand 1430 to 1442
Salt Sand 1461 to 1479
Shale "break" 1479 to 1497
Salt Sand (little gas) 1499
First oil 1507
Hard sand 1520
Good sand to 1530
Sand, very white, to 153 6

Good sand and more oil 1545
Bottom 1549

J. B. Lemon Well, No. 1.

Feet.

Gas sand 1294 to 1354
Top Salt sand 1425
Break 1453 to 1482
Bottom Salt sand 1545
Top Big Injun sand 1625
Gas and oil, small 1687
More oil at 1695
Bottom Big Injun sand 1708
Break to 1736
Squaw sand 1736 to 1748

J. B. Lemon Well, No. 2.

Feet.

Conductor 20

Casing, 10 inch 160

Casing, 8% inch 755

Casing, 6% inch 1137
Gas sand 1304 to 1380

Top Salt sand 1409
Break 1411
Oil, small show 1464
Break 1483 to 1494
Salt water 1515 to 1525
Bottom Salt sand 1532

Top Keener sand 1613
Good gas 1624 to 1625
Break 1630 to 1645
Gas, little 1685 to 1690
Oil show 1695
Bottom of sand 1707
Total depth 1741

Two miles due east of Macfarlan near the mouth of Big

Cave run is an important oil pool both north and south of the



184 PETROLEUM AND NATURAL GAS IN RITCHIE COUNTY.

county road. The Cairo Oil Co. wells are on the Lyon and
Yoho farms, and depth of the sands are shown in the fol-

lowing records furnished by Mr. Rathbone.

Yoho Well, No. i.

Feet,

Casing, 10 inch 77
Casing, 8% inch 705
Casing, 6% inch 1165
Gas sand 129S
Salt sand (oil, 1485 ft.) 1417 to 1514
Keener sand, gas 1624 to 1644
Break 1644 to 1650
Big Injun sand 1650 to 1705
Total depth 1722

Lyons Well, No. 4.

Feet,
Gas 1175
Gas sand, gas 1306 to 1406
Break 1431 to 1436
Top Salt sand 1436
Gas 1475
Bottom Salt sand 1496

Lyons Well, No. 5.

Feet.

Casing, 13 inch 41
Casing, 10 inch 96
Casing, 8*4 inch 715
Casing, 6*4 inch 1165
Gas Sand, gas 1290 to 1352
Top of Salt sand 1426
Black sand and slate 1456
First oil, gas 1475
Second oil pay 1489 to 1494
Total depth 1499

One mile further east, the Cairo Oil Co. drilled a few

test wells near Beatrice, but they showed little oil and the

field was abandoned. Two of the wells showed gas and

three produced a little oil. The Deem well was drilled in

May, 1902.



WEST VIRGINIA GEOLOGICAL SURVEY. 185

J. F. Deem Well, No. i.

Feet.

Conductor 33

Casing, 10 inch 270
Casing, 8 inch 731
Casing, 6% inch 1180
Gas Sand 1369 to 1450
Top Salt sand 1460
Sand and slate 1460 to 1490
Strong gas (soon blowed out) 1492
Salt sand, oil show 1492 to 1515
Big Lime 1515
Big Injun sand, gas 1630 to 1678
Total depth 1758

One mile and a half west of Smithville on the Hughes
river is the Holt well drilled by Carter Oil Co., with the fol-

lowing record (Vol. I (a), p. 441); and one mile south of

this town on Leatherbark run is the Flesher well.

W. B. Holt Well, No. 1.

Feet. Feet.

Macksburg (?) coal 140 to 145
Cave 580 to 780
Cow Run sand 780 to 800
Salt sand (oil, 1497 ft.) 1481 to 1502
Total depth 1509

(Five barrel well.

W. A. Flesher Well, No. 1.

Feet. Feet.

Coal 290 to 293
Cow Run sand 830 to 870
Coal (?) 1200 to 1212
Salt sand 1250 to 1330
Big Lime 1690 to 1741
Big Injun sand 1741 to 1772
Total depth . .' 1892

A record of the well east of Smithfield on the Wilson

farm has been furnished by the Mars Oil and Gas Co. The
level is about the same as on the Major Ayers farm wells

just beyond east limits of the town:
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Lew Wilson Well, No. i.

Feet.

Casing, 10 inch 110
Casing, 8% inch 870
Maxton sand 1522 to 1530
Big Lime 1600
Big Injun sand 1730 to 1775
Berea grit 2145

East of town on north side of river is E. Barker No. I

well of South Penn OilCo., the Big Injun sand was found at

1770 to 1792 feet with oil pay at 1778 feet.

In the eastern portion of Murphy district near Burnt

House, the Mountain State Gas Co. has drilled a number of

good gas wells. The Goff well is one mile west of Burnt

House near the pike. The Farrell well is the first well east

of this place while the Reger wells are about one mile east.

A small pool has been opened by the Carter Oil Co. on the

Wright and Smith farms near Racket.
'to

J

Clarissa Goff Well.

Feet. Feet.
Salt sand . . . 1390 to 1450
Maxton sand 1500 to 1550
Keener and Big Injun sand 1724 to 177 1

Total depth 1771

Farrell Well, No. 1.

Feet. Fee*

Maxton sand 1560 to 157*
Big Lime 1680 to 1753
Big Injun sand 1753 to 1803
Berea sand 2132 to 2144
Total depth 2197

C. W. Reger Well.

Feet. Feet.

Maxton sand 1540 to 1600
Big Lime '. 1658 to 1790
Big Injun sand 1790 to 1836
Berea sand 2156
Total depth ,,

2172
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Washington Reger Well.

Feet. Feet.

Salt sand 1515 to 1530
Big Lime 1815 to 1876
Big Injun sand 1876 to 1932
Berea sand 2259 to 2265
Total depth 2275

In the northeastern part of Murphy district on Cain run,

one mile north of Hazel Green, is the Wass gas well. Just

south of Hazel Green is the F. P. Goff gas well, and two
miles southeast is the L. C. Goff well, all drilled by Carter

Oil Co. The records of these wells are given by Dr. I. C.

White in Volume I (a) (pp. 427, 428) :

John Wass Well, No. 1.

Feet. Feet.

Pittsburg coal (absent)
Cave 600 to 875
Cow Run sand 875 to 890
Salt Sand 1455 to 1550
Maxton Sand (gas, 1590') 1560 to 1605
Big Lime 1675 to 1750
Big Injun Sand 1750 to 1840
Berea (all lime) 2125 to 2140
Total depth 2232

(Fair gas well in Maxton Sand.)

F. P. Goff Well, No. 1.

Feet. Feet.

Coal (?) 115 to 117
Cave 500 to 700
Cow Run Sand 700 to 730
Gas Sand 860 to 945
First Salt Sand 1000 to 1190
Second Salt Sand 1243 to 1393
Maxton Snnd 1525 to 1555
Pencil cave 1570 to 1575
Big Lime (gas, 1620') 1575 to 1680
Big Injun Sand (gas, 1722') 1680 to 17 10

Berea Sand 2008 to 2015
Total depth 2170

(Dry bole.)
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L. C. Goff Well, No. i.

Feet. Feet.

Cave 620 to 970
Cow Run Sand 1000 to 1010
First Salt Sand (water, 1275') 1250 to 1300
Second Salt Sand 1350 to 1400
Maxton Sand (oil and gas, 1730') 1700 to 1740
Big Lime 1830 to 1926
Big Injun Sand (show oil, 1925') ....1926 to 1986

(One-barrel well, in Maxton Sand.)

UNION DISTRICT.

In the northern portion of Union district one-fourth

mile up Rockcamp run from Gooseneck postoffice is the

abandoned well of Boden and Co., on the Flannagan farm,

with the following record (Vol. I (a), p. 409):

Flannagan Well, No. 1, (U. S. 732 A. T).

Feet. Feet.

Coal (2 feet) at , 800
Coal (3 feet) at 1210
Salt Sand 1400 to 1520
Big Lime 1628
Big Injun Sand, good, white 1690 to 1795
Gas at 1715'; oil and more gas at

1793'
White sand 2360 to 2460
Shells and slate to bottom 2460 to 2821

A number of wells have been drilled up this run, but

most of these are abandoned. The gas well on the Gainer

farm supplies gas to the town of Pullman.

Near Harrisville there has been an important oil and

gas development. The following records are given by Dr.

White in Volume I (a) (p. 410) and in Volume I (pp. 317-

318) of wells drilled in the town and northeast of town, and

now owned by the Harrisville Heat and Light Co.
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N. F. Cannon Well, No. i (U. S. 757 A. T).

Thickness. Depth.
Feet. Feet.

Clay 15 15
Limestone . 10 25
Slate 10 35
Limestone 20 55
White slate 120 175
Limestone 25 200
Slate, white limestone and shells 75 275
Slate, red 25 300
Slate, white 75 375
Sand, white 30 405
Slate, white 85 490
Slate, red 20 510
Sand, white 10 520
Slate, red (no caves) 130 650

Slate, red 40 690
Limestone, white 20 710
Slate, red 165 875
Limestone, gray (cased 8V±" at 89 0') 15 890
Slate, black 65 955
Limestone, gray 35 990
Sand, white 95 1085
Slate, white 55 1140
Sand, white 80 1220
Slate, black 30 1250
Sand, white 60 1310
Slate, black 110 1420
Sand, white 40 1460
Slate and hard sand, mixed 130 1590
Limestone, hard gray (cased 6%" at

1660') 60 1650
Limestone, hard, white ("Big Lime") 47 1697
Keener Sand 20 1717
Big Injun Sand (Big gas at 1724';

slate break 5 feet at 1745'; oil at

1750') 95 1812

The Washington coal crops at J$ feet above the derrick

floor.

Keystone Oil & Gas Co. Well No. 1 (U. S. 852 A. T).

(located in the town of Harrisville.)

Thickness. Depth.
Feet. Feet.

Soil 2 2

Sand, hard (and shnles with Wash-
ington coal at 35 ft.) 58 60

Slate, soft, blue, cave 12 72

Sand, white, loose 28 100
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Feet. Feet.

Limestone, blue 15 115
Slate and shells, blue 20 135
Red rock 35 i70
Sand, white 25 195
Slate, blue 10 205
Red rock 7 212
Slate and shells, blue 13 225
Red rock : 33 258
Coal, Uniontown 2 260
Sand, white 15 275
Slate and shells, blue 50 325
Red rock 31 356
Sand, white, coarse 15 371
Slate, blue, tough 12 383
Red rock 7 390
Light colored slate and shells 43 433
Sand, loose, white 5 448
Red rock 29 477

Slate, blue 24 501
Red rock 5 506
Sand "Hurry up" Pittsburg (?) 47 553

Slate, blue 28 581

Sand, sharp, white 10 591
Red rock, light 10 601

Slate, blue 20 621
Limestone 11 632
Red rock 26 658

Sandstone, loose, white 10 668

Slate, light colored 12 680
Red rock 47 727

Slate, blue, tough 7 734

Sandstone, sharp, white 6 740
Red rock 15 755
Limestone 5 760
Red rock 35 795

Slate, blue (coal at 833) 58 853
Red rock 25 878

Sand, hard 7 885

Slate, brown 34 919

Slate,' gray 24 943
Red rock 15 958

Limestone, light colored 15 973

Slate, dark 27 1000
Coal, (Masontown) 6 1006
Slate 85 1091

Sand, (Dunkard, Mahoning) 105 1196
Slate, blue 23 1219
Sand, hard 15 1234

Slate, white 6 1240
Limestone 31 1271
Sand, sharp 36 1307
Slate, dark (show of coal at 1,320) . . 38 1345
Sand 6 1351
Slate, white 4 1355
Sand, white 57 1412
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Pottsville. No
XII

"Salt Sand"

Feet.
Slate and shells, dark 52

sand, white 66
slate, dark 5

sand, hard 8

slate, dark 32

sand, hard, limy. 50

-j
sand, hard 4 -

slate, black 48

sand, dark 8

sand, hard, white,
fine-grained ... 21

slate, black, soft. . 7

Slate, light colored 8

Limestone (Mountain) 91

fsand, gas 183 5
]

to 1842 . . . .80'

"Big Injun" -j |>102
|
slate, white . . 5'6"

|

[sand 16'6"J
Slate light colored, to bottom 4

Feet.
1464

1713

1721
1812

1914

1918

The Jacob Moats well is located one mile southeast of

Harrisville on Back run.

Jacob Moats Well, No. i.

Feet. Feet.
Cow Run sand 1050 to 1150
Salt sand 1175 to 1425
Big Lime 1690 to 1790
Big Injun sand 1790 to 1880
Total depth 1903

Just south of Harrisville in the Back run narrow val-

ley are a number of producing
-

oil wells with very light oil

in the Squaw sand, and owned by the Hartman Oil Co. The

following records have been furnished by Mr. Jos. Hartman,

Jr., of Pittsburg, who states that the Harris and Pierpont
wells were purchased by them and there is some doubt as

to accuracy of those records.

Geo. M. Cokeley Well, No. i.

Feet. Feet.

Big Lime
Big Iniun sand 1825 to 1942

(Gag at 1936 and 1837.)
Slate 1942 to 1944
Squaw sand, oil 1944 to 1951
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J. N. Pierpont Well, No. 2.

Feet. Feet.

Dunkard sand 1020 to 1127
Salt sand (strong gas, 1522 ft.) 1507

Big Lime 1640 to 1733

Big Injun sand 1733
Gas at 1777 and 1840

"

Oil pay at 1842
Squaw sand

Gen. T. M. Harris Well, No. 1.

Feet. Feet.

Big Dunkard sand 985 to 1105
Salt sand (small gas, 1487 ft.) 1482 to 1512

Big Lime 1615 to 1680

Big Injun sand 1680 to 1783
Slate 1783 to 1795

Squaw sand (oil 1810 to 1815 ft.) 1795 to 1816
Total depth 1819

Wm. Moats Heirs Well, No. 1.

Feet. Feet.

Conductor 12

Casing, 10 inch 145

Little Dunkard Sand 866 to 896
Slate 896 to 1016

(8y4
"
Casing 9 65 ft.)

Big Dunkard Sand 1016 to 1118
Slate and Shells 1118 to 1520

Salt sand 1520 to 1565
Slate and shells 1565 to 1638
Little Lime 1638 .to 1668
Pencil Cave (Black Slate) 1668 to 1674

Sandy Lime 1674 to 1680

Big Lime 1680 to 1740

6% inch Casing 1682

Big Injun Sand 1740 to 1834
Small gas 1768 ft.; Slate V at 1817
ft.; Small gas 1822 ft

Black Slate .1834 to 1840

Squaw Sand 1840 to 1855

Gas, about 1,500,000 cu. ft. at 1845;
Oil pay 1847 to 1852

(Production first 24 hours 20 bbls.)

Three miles south of Harrisville at Star Settlement is

the Starr well with the following record (Vol. I (a), (p. 416).
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James Starr Well, No. i.

Feet. Feet.

First coal (Waynesburg "A" ?) 180 to 182
Sacond coal (Waynesburg ?) 230 to 233
Cow Ran Sand 1000
Salt Sand 1050
Maxton Sand (show of oil and gas at

1580' 1539
Big Lime 1725
Big Injun Sand 1825
Total depth 1941

One mile northwest of Pullman is the Hayhurst deep
well of Carter Oil Co., with the following record (Vol. I (a)

P- 41/) :

G. W. Hayhurst Well, No. i.

Feet Feet
Pittsburg Coal 502 to 505

'

Cow Run Sand 940 to 970
Salt Sand 1240 to 1280
Maxton Sand 1630 to 1696
Big Lime 1786 to 1836
Big Injun Sand 1836 to 1851
Berea Sand 2100 to 2200
Gordon Sand 2560
Total depth 2675

One mile and a fourth east of Pullman on Left Fork of

\\ hiteoak creek is the Lowther well (Vol. I (a), p. 417) :

W. I. Lowther Well, No. 1.

Feet Feet.
Pittsburg Coal 500 to 506

'

Cave 675 to 9G0
Cow Run Sand 960 to 978
Salt Sand 1080 to 1075
Second Salt Sand 1280 to 1370
Third Salt Sand 1470 to 1590
Maxton Sand 1620 to 1659
Big Lime 1705 to 1805
Big Injun Sand (poor) 1805 to 1810
Berea Sand 2070 to 2085
Total depth (dry) 2128

At the eastern border of Union district is the village of

Oxford, and on the hill one mile and a fourth west is the Al-

lender well (Vol. I (a), p. 417) :

18
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C. D. Allender Well, No. i.

Feet. Feet.
Pittsburg Coal
Cave 920 to 1190
Cow Run Sand 1190 to 1210
Salt Sand 1444 to 1479
Salt Sand 1524 to 1664
Maxton Sand 1958 to 1978
Pencil cave 2035 to 2050
Big Lime 2075 to 215-0

Big Injun Sand (gas 2156'; oil, 2160') 2150 to 2182
Total depth 2184

(Fair Gas Well.)

Just below the Allender well on the side of the hill is

Lowther heirs well drilled in February, 1908, by the Fisher

Oil Co. This well showed some oil in Maxton Sand, and

was a fair gas well in the Injun sand with 160 pounds pres-

sure in two inch pipe.

Lowther Heirs Well, No. 1.

Feet. Feet.
First Cow Run sand 980 to 1000
Second Cow Run sand 1170 to 119
First Salt sand 1460 to 1525
Second Salt sand 1535 to 1600
Maxton sand 1850 to 1900
Oil and water 1870 to 1875
Big Injun sand 2005
Gas 2013 to 2023
Total depth 2027
Casing, 10 inch 350
Casing, 8% inch 1120
Casing, 6% inch 1560
Casing, 5% inch 1956

One-fourth mile east of Pritchard is the M. R. Pritch-

ard well, abandoned. The record is given as follows in

Volume I (a), (p. 418) :

M. R. Pritchard Well, No. 1.

Feet. Feet.

Pittsburg coal 480 to 485
Cow Run sand 9 30 to 9 80

Salt sand 1210 to 1397
Maxton sand 1625 to 1683
Big Lime 1740 to 1835

Big Injun sand 1825 to 1860
Berea? 2044
Total depth 2700
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At Holbrook in eastern part of Union district is the Grif-

fin well which struck gas in the Injun sand (Vol. I (a), p.

424):

H. C. Griffin Well, No. 1.

Coal (Elk Lick?) 526* to 532
'

Salt sand 810 to 944
Cave 1106
Maxton sand 1590 to 1618
Big Lime 1618 to 1685
Big Injun sand (gas, 1690 ft 1716
Total depth 1759

Two miles southwest of Oxford on the Hughes river is

the Prunty oil field and the Zinn wells of the Carter Oil Co.

One mile and a half further southwest on the river below the

mouth of Whiteoak creek is the Ireland field of the South
Penn Oil Co., and southwest of this field and adjoining it, is

the Flannagan oil field of the Carter Oil Co. In this field

the Pittsburg coal is reported in good thickness in the oil

well borings, but later tests with diamond drill showed the

coal to be thin. The following record of wells in these fields

are taken from Volume I (a), (pp. 418-423) :

Alexander Prunty Well, No. 1.

FGGt Ffi-Gt

Coal (Pittsburg?) 150* to 155*
Coal 445 to 550
Cow Run sand 740 to 760
Salt sand 1160 to 1204
Maxton sand 1510 to 1525
Big Lime 1570 to 1585
Big Injun sand 1611 to 1629
Total depth 1646

Prunty Heirs Well, No. 1.

Feet. Feet.
Pittsburg coal 635 to 641
Cow Run sand 944 to 964
Salt sand 140 6 to 1446
Maxton sand 1802 to 1827
Big Lime 1900 to 1962
Big Injun sand 1962 to 1981
"Break" 1981
Total depth 2039
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Lee Prunty Well, No. i.

Feet. Feet.
Pittsburg coal 750 to 755
Cow Run sand 1200 to 1230
Salt sand 1425 to 1475
Big Lime 2030 to 2080
Big Injun sand 2082 to 2110
Total depth 2134

Martin Heirs Well, No. i.

Feet. Feet.
Pittsburg coal 605 to 610
Cow Run sand 1090 to 1105
Salt sand 1250 to 1700
Maxton sand 1785 to 1803
Big Lime •. .1885 to 1985
Big Injun sand 1955 to 1985
Total depth 2020

G. P. Zinn Well, No. i.

Feet. Feet.
Pittsburg coal 438 to 444
Cow Run sand 500 to 730
Salt sand 1040 to 1070
Maxton sand 1622 to 1634
Big Lime 1675 to 1793
Big Injun sand 1793 to 1825

G. M. Ireland Well, No. i.

Feet. Feet.
Pittsburg coal 437
Maxton sand 1565 to 1615
Slate 1585 to 1589
Big Lime 1695
Sand (Keener) (oil) 1763
Big Injun sand (gas, 1778'; oil, 1783') 1773 to 1799y>

G. M. Ireland Well, No. i.

Feet. Feet.
Pittsburg coal . . . 584 to 589
Cow Run sand 1075 to 1090
Salt sand 1390 to 1430
Maxton sand 1718 to 1781
Sand (Stray) 1830 to 1842
Big Lime 1864
Big Injun sand, white 1954 to 1960
Sand and Lime 1970 to 2005
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G. M. Ireland Well, No. 3.

Feet. Feet.
Pittsburg coal 700
First Cow Run sand 1020 to 1050
Second Cow Run sand 1200 to 1240
Gas sand *. 1480 to 1553
Salt sand 1615 to 1650
Salt sand 1700 to 1745
Maxton sand 1855 to 1895
Big Lime 1960 to 2039
Black sand (Keener) 2039 to 2052
Big Injun sand 2052 to 2060
Limy sand 2060 to 2090
Lime 2090 to 2102
Sand 2102 to -2114
Slate to bottom 2114 to 2120

G. M. Ireland Well, No. 4.

Feet. Feet.
Pittsburg coal 581
Maxton sand 1732 to 1780
Little Lime 1820 to 1845
Big Lime 1,855
Keener sand 1925 to 1937
Bottom I960

G. M. Ireland Well, No. 5.

Feet. Feet.
Pittsburg coal 409
Maxton sand 1588 to 1605
Big Lime (show oil, 1698') 1691 to 1760
Keener sand (oil, 1771 to 1775') 1760 to 1788
"Streak" 1815 to 1825
Bottom 1827

G. M. Ireland Well, No. 6.

Feet.
Pittsburg coal 490
Keener sand 1840

G. M. Ireland Well, No. 8.

Feet. Feet.
Pittsburg coal 620
Big Injun sand 1980 to 2000
Bottom (dry) 2088
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G. M. Ireland Well, No. 10.

Feet.

Pittsburg coal 410
Big Injun sand 1843
Bottom 1882%

G. M. Ireland Well. No. n.

Feet.

Pittsburg coal 387
Big Lime 1677
Keener sand 1727
Bottom 17 70

G. M. Ireland Well, No. 13.

Feet. Feet.
Pittsburg ccal 410
Big Injun sand . .' 1747 to 1794
Bottom 1806

G. M. Ireland Well, No. 14.

Feet. Feet.

Pittsburg coal 486
Big Injun sand 1826 to 1872
Bottom 1892

G. M. Ireland Well, No. 16.

Feet. Feet.
Pittsburg coal 409
Coal (Bakerstown?) 73 to 740
Salt sand 1435
Pencil cave 1532
Big Lime (black oil show, 1690') 1684
Big Injun sand (gas and oil, 1764') . . . .1749
Total depth 1783

(Forty-barrel well.)

Zimri Flannagan Well, No. 1.

Feet. Feet.
Pittsburg coal 406 to 414
Cave 700 to 780
Cow Run sand 838 to 868
Salt sand 1010 to 1360
Maxton sand 1590 to 1650
Big Lime 1711 to 1787
Big Injun sand 1786 to 1813
Total depth 1860
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Zimri Flannagan Well, No. 12.

Feet. Feet.

Pittsburg coal 520 to 530
Cow Run sand 1021 to 1081
Salt sand 1314 to 1429
Maxton sand 1655 to 1730
Big Lime 1790 to 1875

Big Injun sand (oil, 1891') 1875 to 1903
Total depth 1935

(Thirty to fifty-barrel well)

Perry-Davis Well, No. 1.

Feet. Feet.

Pittsburg coal 396 to 402
Cave 620 to 900
Cow Run sand 900 to 940
Salt sand 1200 to 1285
Maxton sand 1580 to 1620
Big Lime 1640 to 1744
Big Injun sand 1744 to 1775

Perry-Davis Well, No. 2.

Feet. Feet.

Pittsburg coal 445 to 456
Cave

'

850 to 960
Cow Run sand (hard) 960 to 1000
Salt Sand (water, 1280') 1230 to 1340
Big Lime (Hard) 1755 to 1806
Big Injun sand (oil, 1814') 1806 to 1835

(Seventy-five to 100-barrel well.)

Perry-Davis Well, No. 6.

Feet. Feet.

Pittsburg coal 406 to 418
Cave 600 to 900
Cow Run sand 900 to 913
Salt sand 1210 to 1290
Maxton sand 1555 to 1600
Big Lime 1680 to 1752
Big Injun sand (gas, 1755' oil, 1759'). 17g2 to 1778

(Ten-barrel well.)

Zimri Flannagan Well, No. n.

Feet. Feet.

Pittsburg coal 461 to 471
Cave 775 to 942
Cow Run sand 942 to 978
Salt sand 1241 to 1325
Maxton sand 1618 to 1668
Big Lime 1735 to 1805
Big Injun sand 180 5

Oil and gas at 1820
Total depth 18 51
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Two miles and a fourth west of Berea near Slab is the

Maxwell heirs well of Carter Oil Co. (Vol. I (a), p. 424) :

Maxwell Heirs Well, No. 1.

Feet. Feet.
Cow Run sand 1005 to 1075
Gas sand 1310 to 1390
First Salt sand 1520 to 1610
Second Salt sand 180 5 to 1845
Slate 1845 to 1850
Maxton sand (gas, 1870') 1850 to 1935
More gas 1965
Big Lime 1995 to 2062
Big Injun sand 2062

Two miles and a half northeast of Berea on Bear run

is the Kelley well of Carter Oil Co.( Vol. I (a), p. 424) :

Festus Kelley Well, No. 1.

Feet. Feet.

Pittsburg coal 364 to 373
Cave 560 to 620
Cow Run Sand : 790 to 82 5

First Salt sand 1169 to 1230
Second Salt sand (water, 13115') 1300 to 1335
Maxton sand 1500 to 1555
Pencil cave 1640 to 1650
Big Lime (oil show, 1679') 1664 to 1738
Big Injun sand (light gas, 1741') 1738 to 1756

(Practically dry hole.)

In the town of Berea and one mile southwest are two

or three gas wells supplying the town. The following record

of the well in the town was furnished by Mr. John Meredith.

The volume is reported as 1,100,000 cubic feet in twenty-four
hours and original rock pressure as 800 pounds.

A. W. Waggoner Well, No. 1.

Feet.

Conductor 16

Casing, 10 inch 235

Casing, 8V4 inch 945
Casing, 6% inch 1647
Top of Big Lime 1635
Top of Big Injun sand 1683
Gas at 1693
Increased to 1700
Bottom of Big Injun sand 1761
Total depth 1771
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The Carter Oil Co. drilled a dry hole on the Brissey farm,

three miles and a half southwest of Berea just above the

forks of Laurel Fork of Spruce creek, and two miles north-

west of Lawford, with the follwing record :

G. W. Brissey Well, No. i.

Feet Feet.

Pittsburg coal 350 2

Cave 450 240
Cow Run sand 850 10
Second Cow Run sand 990 25
Salt sand 1114 60
Salt sand 1201 303
Maxton sand 1520 50

Big Lime 1675 70

Big Injun sand 1745 30
Total depth 2184

Amos Perrine Well. No. i. (near U. S. 790 A. T.)

Located two miles southwest of Berea on Bone creek.

Authority, South Penn Oil Company.

Feet.

Sand 16
Red Rock '. . . 3 8

Sand 123
Red Rock 145
Sand 205
Red Rock and Shells 225
Sand, hard 275
Red Rock 303
Slate 378
Red Rock 40 6

Sand 504
Red Rock and Shells 518
Coal 570
Red Rock 574
Black Slate 649
Red Rock 669
Sand 679
Red Rock 689
Sand 724
Red Rock 764
Sand 794
White Slate : 804
Sand 884
Slate and Shells 976
Black Slate 1040
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Feet. Feet.

Shale 1120 to 1140
Cow Run Sand (show of oil) 1140 to 1214
Black Slate 1214 to 1244
Sand 1214 to 1269
Black Slate 1269 to 1339
Shells • 1339 to 1344
Slate 1344 to 1414
Sand and Lime 1414 to 1439
Sand and Lime 1414 to 1439
Salt Sand ; . 1439 to 1504
Black Slate 1504 to 1519
Sand 1519 to 1529
Red Rock 1529 to 1555
Slate 1555 to 1565
Big Lime 1565 to 1661
Big Injun Sand 1661 to 1736
Slate and Shells 1736 to 1981
Berea Sand 1981 to 2041
Slate and Shells 2041 to 2276
Sandy Lime • 2276 to 2291
Slate and Shells 2291 to 2541
Shale 2541 to 2601
Red Rock 2601 to 2629
Slate and Shale 2629 to 2783
Total depth 2783

One mile and a fourth west of Lawford on Spruce creek

near the month of Beech Fork is the Goff well of Carter Oil

Co., with the following record :

F. P. Goff Well, No. i.

Depth. Thickness.
Feet. Feet.

Coal 115 2

Cave 500 200
Cow Run sand 700 30
Salt sand 865 80
Salt sand 1000 190
Salt sand 1243 150
Maxton sand 1525 30
Cave 1570 5

Big Lime 1575 105
Gas at 1620
Big Injun sand 1680 60
Gas at 172 2

Berea sand 2008 7
Total depth 2170

In the creek valley at Lawford is the M. L. Law well

No. i, and on the hill to the east is No. 2 well. In the

valley is also the gas well on David Law farm. All of
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these wells were drilled by the Carter Oil Co., who have

furnished the following record :

David G. Law Gas Well, No. i.

Feet. Feet.

Pittsburg coal none
Cave 550 to 682
Cow Run sand 745 to 780
Maxton sand 1540 to 1582
Salt sand (water and gas at 1140') 902 to 1187
Big Lime ." ... 1669 to 1702
Big Injun sand 1730 to 1819
Total depth 2203

M. L. Law Well, No. i.

Depth. Thickness.
Feet. Feet.

Pittsburg coal none
Cave 550 132
Cow Run sand I 745 35
Salt sand 902 285
Maxton sand 1540 42
Big Lime 1669 33
Big Injun sand (gas) 1730 89
Berea sand 2133 21
Total depth 2467

M. L. Law Well, No. 2.

Feet. Feet.

Cave 540 50
Cow Run sand 745 40
Salt sand 1086 144
Salt sand 1342 21
Salt sand 1462 37
Maxton sand little gas 1560 31 .

Cave 1621 14
Big Lime 1635 88
Big Injun sand, little gas 1735 85
Berea sand 2143 21
Total depth .2205

(dry hole.)

One mile and a fourth northeast of Auburn down Bone
creek is the Sommerville Well, a record of which is t^iven

in Volume I (a) (p. 425) :
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James T. Sommerville Well, No. i.

Feet. Feet.

Cow Run sand (gas) 925 to 950
First Salt sand 1190 to 1230
Second Salt sand 1240 to 1310
Red Rock 1465 to 1545
Little Lime 1600 to 1700
Big Lime (show of oil) 1723 to 1745
Big Injun sand 1745 to 1791
Slate, shells and sandstone 1791 to 1940



CHAPTER VII.

THE CHEMISTRY OF PETROLEUM FROM

PLEASANTS, WOOD AND RITCHIE

COUNTIES.

Samples of oil were taken from a number of wells in

Pleasants, Wood, and Ritchie Counties and placed in gallon
cans at the wells and hermetically sealed. These cans were
then shipped to Washington where they were tested and

analyzed by Dr. David T. Day of the United States Geologi-
cal Survey, whose results are given in this chapter.

PLEASANTS COUNTY.

Edmunds Well (Keener Sand.)

The Elmer Edmunds well was drilled late in the summer
of 1908 on the Shippeau farm, two miles southwest of St.

Marys, near French Creek. It is owned by the Everson Oil

Company. This well opened a very productive field of limited

area in the Big Injun sand. This well, during the first month,

produced 50 to 60 barrels daily. The sand was reached at

a depth of 1260 feet.

This oil shows the following physical and chemical prop-
erties :

Specific gravity at 60° V 0.7756
Baume' 50.3

Boiling point 50° C.
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Distillation by Engler's Method (By Volume).

Cubic Specific

Centimeters. Gravity.

To 150° C 20.0 0.6950
150° to 300° C 41.0 0.7673
Residuum 35.5 0.8584

Total 96.5

Paraffine 4.20 per cent.

Unsaturated hydrocarbons, crude 9.20 per cent.

Unsaturated hydrocarbons, 150°—300° C 5.00 per cent.

This oil, light green in color, is a high grade oil, one of

the best in the district. The distillation to 150 represents
amount of naptha and gasoline. The illuminating oil is dis-

tilled from 150° to 300 C.

Smith Brothers and Sweeney Well (Keener Sand).

This well was drilled near the schoolhouse, one mile,

southwest of St. Mary's and is producing oil from the Keener
and Maxton sands from a total depth of 1234 feet. The

present production is six to eight barrels daily and the well

is near the center of a productive Keener sand pool, and was
drilled in the spring of 1908.

Specific gravity at 60° F 0.7883
Baume' 47.6

Boiling point 73° C.

Distillation by Engler's Method (By Volume).

Cubic Specific

Centimeters. Gravity.

Tol50°C 15.0 0.7076
150° to 300° C 43.5 0,7688
Residuum 39.4 0.8578

Total 97.9

Parafl&ne 9.0 per cent.

Unsaturated hydrocarbons, crude 9.6 per cent.

Unsaturated hydrocarbons, 150°—300° C 4.0 per cent.
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Sweeney Brothers Well (Keener Sand).

The Sweeney Brothers well on the schoolhouse lot, a

short distance below the last well, is producing oil from the

Keener sand alone, from a depth of 1327 feet.

Specific gravity at 60° F . 8005

Baume' 44.9

Boiling point 97° C.

Distillation by Engler's Method (By Volume).

Cubic Specific

Centimeters. Gravity.
To 150° C 14.0 0.7173
150° to 300° C 42.0 0.7700
Residuum . 43.4 0.8573

Total 99.4
Paraffine 6.68 per cent.

Unsaturated hydrocarbons, crude 7.6 per cent.

Unsaturated hydrocarbons 150°—300° C 3.0 per cent.

Ohio and West Virginia Oil Company Well (Keener Sand.)

This well was drilled across the county road from the

Sweeney wells and was shot in the summer of 1908, result-

ing in a fair production from the Keener sand at a depth of

1330 feet, and the analyses show a similar composition to the

other Keener wells of this pool.
Specific gravity at 60° F 0.7865

Baume' 48.0

Boiling point 68° C.

Distillation by Engler's Method (By Volume).

Cubic Specific

Centimeters. Gravity.

To 150° C. 18.0 0.7050
150° to 300° C 39.0 0.7716
Residuum 39.3 0.8587

Total 96.3

Paraffine 7.86 per cent.

Unsaturated hydrocarbons, crude 7.60 per cent.

Unsaturated hydrocarbons, 150°—300° C 5.00 per cent.
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Ohio and West Virginia Well (Keener Sand).

On the hill above the last, the Ohio and West Virginia
Oil Company drilled a flowing well in the spring of 1908 to

the Keener sand at a depth of 1365 feet. This well was still

flowing intermittently in the fall of 1908 and producing 15

to 20 barrels daily. The analysis shows the oil to be practi-

cally the same composition as in the last well and the two

are only 500 feet apart.

Specific gravity at 60° F 0.7865
Baume' 48.0

Boiling point 59° C.

Distillation by Engler's Method (By Volume).

Cubic Specific

Centimeters. Gravity.
To 150° C. 20.0 0.7080
150°to300°C 36.0 0.7744
Residuum 39.1 0.8600

• _

Total 95.1

Paraffine 8.43 per cent.

Unsaturated hydrocarbons, crude 6.8 per cent.

Unsaturated hydrocarbons, 150°—300° C 6.0 per cent.

J. F. Smith Well, No. 7. (Big Injun Sand).

The wells on the J. F. Smith farm are owned by J. D.

Dinsmore & Co. of St. Marys, and are located near the east

and west county road, one mile south of St. Marys. The

sample of oil was taken from the deepest well on the farm,
which reaches the Big Injun sand at 1620 feet and is produc-

ing oil at 1673 feet. The well at first produced 100 barrels

daily, and is probably yielding 10 to 15 barrels at the present
time.

Specific gravity at 60° F 0.7870
Baume' 47.9

Boiling point 70 °
C.
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Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

To 150° C 16.5 0.7111

150° to 300° C 41.0 0.7694
Residuum 34.5 0.8573

Total 92.0

Paraffine 5.0 per cent.

Unsaturated hydrocarbons, crude 7.6 per cent.

Unsaturated hydrocarbons, 150°—300° C 4.0 per cent.

Hiner Well, No. i (First Cow Run Sand).

( )ne-half mile south of the Keener sand pool at the

school-house below St. Marys, is a small oil pool in the First

Cow Run sand, owned by the Ohio and West Virginia Oil Co
The No. t Hiner well reached the sand 44 feet thick at a

depth of 546 feet with the oil pay at 556 feet.

Specific gravity at 60° F 0.8041
Baume' 44.1

Boiling Point 89° C.
1

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

To 150° C 18.0 0.7256
150° to 300° C 39.5 0.7818
Residuum 42.8 0.8653

Total 100.3

Paraffine 8.92 per cent.

Unsaturated hydrocarbons crude 2 .80 per cent.

Unsaturated hydrocarbons, 150°—300° C 5.00 per cent.

Ohio and West Virginia Oil Company (Salt Sand).

In the Keener sand pool near the schoolhouse south of

St. Marys, the Ohio and West Virginia < )il Co. have one well

producing oil with considerable quantity of salt water from
14
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the Salt sand at a depth of 1130 feet. The Keener sand in this

well was struck at 1330 feet, but was not productive.

Specific gravity at 60° F . 8074

Baume' 43 .4

Boiling point 85° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

To 150° C 16.0 0.7202

150° to 300° C 37.0 0.7784

Residuum 46.2 0.8663

Total
<

99.2

Paraffine 5.46 per cent.

Unsaturated hydrocarbons, crude 7 .20 per cent.

Unsaturated hydrocarbons, 150°—300° C 4.00 per cent.

Rodney Reynolds Well, No. 2 (First Cow Run Sand)

J. D. Dinsmoor and Co. own a group of wells up Rocky
Hollow, a short distance below St. Marys near the county
road. The Reynolds No. 2 produced 100 barrels during the

first 24 hours, and is now producing about 6 barrels daily

from the First Cow Run sand at a depth of 550 to 565 feet.

Specific gravity at 60° F . 8041
Baume' 44.1

Boiling point 87° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.
To 150° C. 10.9 0.7220
150° to 300° C 45.0 0.7686
Residuum 44.4 0.8621

Total 99.4

Paraffine 5.56 per cenc.

Unsaturated hydrocarbons, crude 8.40 per cent.

Unsaturated hydrocarbons, 150°—300° C 5.00 per cent.
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New York Producers Oil Co. Well (Berea Sand.)

In Grant district in and around Belmont, near the top of

the "Oil Break" or Volcano-Eureka fold, a large number of

wells have been drilled to the Berea sand. Most of these

wells are now owned by the New York Producers Oil Co.

of New York City. The sample was taken from the receiv-

ing tank on the Jones farm into which five wells were pump-

ing. The average depth to the Berea sand in these wells was

1400 feet.

Specific gravity at 60° F 0.7870

Baume' 47.9

Boiling point 53° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

To 150° C 27.5 0.7093
150° to 30 0° C 33.0 0.7826

Residuum 36.7 0.8666

Total 97 <>

Paraffine 2.45 per cent.

Unsaturated hydrocarbons, crude 4.80 per cent.

Unsaturated hydrocarbons, 150°—300° C 4.00 per cent.

C. T. Ingram Well (First Cow Run Sand).

The Ingram well of J. I). Dinsmoor & Co., located up

Henry Camp Run, three miles southwest of St. Marys, is

producing oil from the First Cow Run sand, but the depth of

the well was not obtained.

Specific gravity at 60° F . 7982

Baume' 45.4

Boiling point 74° C.
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Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

To 150° C 8.0 0.7165
150° to 300° C 43.5 0.7686

Residuum 42.4 0.8613

Total 94.0

Paraffine 6.93 per cent.

Unsaturated hydrocarbons, crude 4.80 per cent.

Unsaturated hydrocarbons, 150°—300° C 4.00 per cent.

Boyd Heirs Well (Horse Neck Sand).

The first oil excitement in Pleasants county was along
Horseneck creek in Jefferson District, about six miles south

of Eureka. In a few of the early wells the production was

heavy, but later wells were small. The sand is found at shal-

low depth and is locally called the Horseneck. The depth of

the sand across 'the fold varies from 207 to 330 feet, and in

the well sampled on the Boyd Heirs farm was 280 feet.

Specific gravity at 60° F . 8149
Baume' 41.8

Boiling point 99° C.
'

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.
To 150° C 17.0 0.7400
150° to 300° C 35.0 0.7899
Residuum 47.9 . 8642

Total 99.9

Paraffine 6.95 per cent.

Unsaturated hydrocarbons, crude 4.00 per cent.

Unsaturated hydrocarbons, 150°—300° C 4.00 per cent.

Smith Well, No. 2 (Maxton Sand).

This well is located up Wrights Run, three-fourths mile

above the store and postoffice of Pleasants in Jefferson dis-



WEST VIRGINIA GEOLOGICAL SURVEY. 213

trict. The wells of this pool are producing from the Maxton
sand, and are owned by the French Creek Oil Company, but

no data could be obtained as to depth or amount of produc-
tion.

Specific gravity at 60° F 0.8173
Baume' 41. 3

Boiling point 135° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.
To 150° C 0.5

150°to300°C 51.0 0.7794
Residuum • 49.2 0.8594

Total 100.7

Paraffine 7.72 per cent.

Unsaturated hydrocarbons, crude 6.00 per cent.

Unsaturated hydrocarbons, 150°—300° C 1.00 per cent.

Amber Well No. i (Maxton Sand).

The Amber well of the French Creek Oil Co. is located

450 feet from the Smith well and is claimed to be producing
from the same sand, but the oil is much lighter in color and
the analysis shows it to be a different grade of oil.

Specific gravity at 60° F 0.7923
Baume' 46.7

Boiling point 80° C.

Distillation by Volume.
Cubic Specific

Centimeters. Gravity.

At 150° C. 22.0 0.7175
150° to 300° C 36.0 0.7780
Residuum 40.5 0. 8560

Total 98.5

Paraffine 4.87 per cent

Unsaturated hydrocarbons, crude 7.60 per cent.

Unsaturated hydrocarbons, 150°—300° C. 3.00 per cent.
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Ingram Wells (First Cow Run Sand).

The Ingram wells of the S. Y. Ramage Oil Company of

Oil City, Pa., are located on Left Fork of French Creek, one

mile east of Calcutta, and are producing from the First Cow
Run sand. The sample was taken from Nos. i, 2, and 4

wells, which run- from 965 to 994 feet in depth.

Specific gravity at 60° F 0.8135

Baume' 42.1

Boiling point 119° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C. 4.0 0.7475
150° to 300° C 49.0 0.7811
Residuum 46.2 0.8642

Total 99.2

Paraffine 6.71 per cent.

Unsaturated hydrocarbons, crude 3.60 per cent.

Unsaturated hydrocarbons, 150°—300° C 5.00 per cent.

Schultz Well, No. 6 (First Cow Run Sand).

In the northeastern portion of McKim District, east of'

Union Mills on the high ridge, is the Spindle Top oil field in

the Cow Run sand. This ridge is marked by a forest of der-

ricks on the Schultz, Holdren, and adjoining farms and was
a very productive field. The sample of oil was taken from

the Schultz farm well which reached the oil sand at 1040 feet.

Specific gravity at 60° F . 7896

Baume' 47.3

Boiling point . 73° C.
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Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 18.0 0.7160
150° to 300° C 39.5 0.8003

Residuum 39.7 0.8607

Total 97.2

P^raffine 7.25 per cent.

Unsaturated hydrocarbons, crude 4 .00 per cent.

Unsaturated hydrocarbons, 150°— 300° C 3.00 per cent.

Hanlon Heirs Well, No. i (Big Injun Sand.)

The Hanlon Heirs well is located in the Sugar Valley

pool near the mouth of the creek and Middle Island Creek.

The wells are owned by Sherlock and Toronski of Canton,

Ohio, and are producing oil from Cow Run and Big Injun
sands. The No. 6 well oil is from the Big Injun sand at a

depth of 1443 feet.

Specific gravity at 60° r .7861
Baume' 48.1

Boiling point 92° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 15.0 0.7120
150° to 300° C 45.0 0.7683
Residuum 38.5 0. 8511

Total .... 98.5

Paraffine 6.44 per cent.

Unsaturated hydrocarbons, crude . . . 6.40 per cent.

Unsaturated hydrocarbons, 150°— 300 (' 3.00 per cent.

Smith Heirs Well (First Cow Run Sand.)

A sample of the oil from the Firsl Cow Run sand in the

Sugar Valley pool was taken from the Smith Heirs well, 635
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feet deep, and owned by the same company as the last sample.
This well is located one-half mile north of the store near Mid-

dle Island creek.

Specific gravity at 60° F 0.7735
Baume' 51.0

Boiling point 73° C.

Distillation by Volume.

Cubic Specific

Centimeters. G 1
ity.

At 150° C 19.0 0.-040
150° to 300° C 45.0 0.7690

Residuum 38.0 0.8492

Total 102.0

Paraffine 5.49 per cent.

Unsaturated hydrocarbons, crude 6.00 per cent.

Unsaturated hydrocarbons, 150°—300° C 4.00 per cent.

Morgan Well, No. i (First Cow Run Sand).

The Morgan well is one of a group of Cow Run sand,

wells forming the Arvilla pool on Middle Island Creek, six

miles east of St. Marys. These wells were originally drilled

by the America Oil Co., and are now owned by Henaghan and

Hanlon of Sistersville. The sand in the Morgan Lot well

was 35 feet .thick and struck at 580 feet.

Specific gravity at 60° F 0.7883
Baume' 47 .6

Boiling point 123° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 2.0

150° to 300° C 68.0 0.7623

Residuum 29.7 0.8413

Total 99.7

Paraffine 3.18 per cent.

Unsaturated hydrocarbons, crude 4. 00 per cent.

Unsaturated hydrocarbons, 150°—300° C 4.00 per cent.
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William Johnson Well, No. i (Big Injun Sand).

The South Penn ( )il Company owns a number of wells

near Lytton Postoffice, drilled to the Big Injun sand. The:

Johnson well on the hill above the Arn wells reaches this sand

at about 1880 feet.

Specific gravity at 60° F .7726

Baume' 51.2

Boiling point ". 68° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 24.5 0.7060

150° to 300° C 37.0 0.7753

Residuum 34.0 0.8549

Total 95,5

Paraffine •• . • 4.87 per cent.

Unsaturated hydrocarbons, crude 7.60 per cent.

Unsaturated hydrocarbons, 150°—300° C 4.00 per cent.

WOOD COUNTY.

Two miles and a half below Williamstown, on the Ohio

River at Pohick on the Pugh farms, are a number of wells

producing from several sands.

J. A. Pugh Well No. 1 (Macksburg and Maxton Sands).

Oil is found in the so-called Macksburg sand and the

Maxton, and many of the wells pump from two sands. The

J. A. Pugh well oil comes from these sands. The record of

this well was lost, but in the Pugh No. 3 well, probably 3a
feet lower in level, the Macksburg sand was found at 957

feet, and the top of the Maxton at 1042 feet.

Specific gravity at 60° F 0.8140
Baume' 42.0

Boiling point 102° C.
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Distillation by Volume.

Cubic Specific

Centimeters. Gravity.
At 150° C. : 12.00 0.7220
150° to 300° C 40.0 0.7780
Residuum 48.9 0.8698

Total 100.9

Paraffine 5.89 per cent.

Unsaturated hydrocarbons, crude 11.20 per cent.

Unsaturated hydrocarbons, 150° to 300° C 3 .00 per cent.

Crumley and Brother Well (First Cow Run Sand.)

«

Further south, near Boaz, is a producing pool in Cow
Run, Macksburg, and Maxton sands, owned by the Sou'tn

Penn Oil Co. and by Crumley and Brother. The oil from

the First Cow Run sand at 634 feet was sampled in one of

the Crumley wells. The sand is 14 to 20 feet thick in these

wells.

Specific gravity at 60° F . 7950

Baume' 46.1

Boiling point 70° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C. 13.0 0.7055
150° to 300° C 40.0 0.7545
Residuum ... 43.6 0.8628

Total 96.6

Paraffine 6.32 per cent.

Unsaturated hydrocarbons, crude 10.40 per cent.

Unsaturated hydrocarbons, 150°—300° C 4.00 per cent.

Henderson Oil Co. Well (First Cow Run Sand).

Two miles east of Boaz is the Henderson oil pool in the

First' Cow Run sand, and controlled by the Henderson Oil
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Co., of Marietta, Ohio. The depth of the sand in the well

sampled was 850 feet.

Specific gravity at 60° F . 8055

Baume' '. . . . 43.8

Boiling point 98° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 13.0 0.7245

150° to 300° C 41.0 0.7776

Residuum 46.2 0.8608

Total 100.2

Paraffine 6.32 per cent.

Unsaturated hyrocarbons, crude 9.20 per cent.

Unsaturated hydrocarbons, 150 c—300° C 4.00 per cent.

Eppelein Well, No. 1 (Second Cow Run Sand).

'The Eppelein well is located to the west of the Williams-

port pike, two miles south of Williamsport. It is owned by

Mallory Brothers and Stewart, of Parkersburg. It was drilled

920 feet into the Second Cow Run sand and is an intermittent-

ly flowing well.

Specific gravity at 60° F
'

0.8111

Baume' 42.6

Boiling point 110° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 5.0 0.7225

150°ta300°C 49.5 0.7689

Residuum 46.5 0.8674

Total 101.0

Paraffine 4.99 per cent.

Unsaturated hydrocarbons, crude 3.60 per cent.

Unsaturated hydrocarbons. 150° to 300° C 4. 00 per rent.
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McGinnis Oil Co. Well (Salt Sand).

The McGinnis Oil Co., of Williamstown, own several

wells on the pike, two miles and a half southeast of town,

one of which is producing from the Salt sand which was ten

feet thick, reached at a depth of 1238 feet, while the Cow Run

Sand was reached at 805 feet.

Specific gravity at CO* F 0.8250

Baume' 39.7

Boiling point 44 . 5° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 3.0

150° to 300° C 44.0 0.7766

Residuum 51,4 0.9265

Total 9S.4

Paraffine 5.61 per cent.

Unsaturated hydrocarbons, crude 11.20 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.

Ekis Brothers Well (Second Streak Salt Sand).

Near the last well, and owned by the same Company, is

the Ekis Brothers well, producing from the Second Streak

Salt sand, 1032 to 1069 feet in depth, while the Cow Run sand

was reached at a depth of 790 feet.

Specific gravity at 60° F . 8023

Baume' 44.5

Boiling point 78° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 11.0 0.7100

150° to 300° C 40.0 0.7743

Residuum 40.7 0.8725

Total V 91.7

Paraffine 5.90 per cent.

Unsaturated hydrocarbons, crude 12.00 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.



Plate XIV.—Oil Well Derrick near McParlan in the

Maxton Sand Field.
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Consolidated Oil Co. Well (First Cow Run Sand).

This well is located about one mile and a half southeast

of Williamstown, just south of pike near level 691 A. T.

When first drilled, fifteen years ago, it produced 450 barrels

in the first 24 hours, while the next one to it produced 700

barrels. It now yields one barrel daily. The oil comes from

the First Cow Run sand, which is reached at a depth of 77c
feet.

Specific gravity at 60° F . 8009

Baume' 4 4 •. 8

Boiling point 87° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 17.0 0.7205

150 p to300°C. 38.0 0.7766
. Residuum 44.3 0.8615

Total 99. 3

Paraffine 5.69 per cent.

Unsaturated hydrocarbons, crude 10.40 per cent.

Unsaturated hydrocarbons, 150° to 300° C 3.00 per cenr.

Lydecker Well (Big Injun Sand).

Three wells were drilled against the river bluff just back

of the town of Williamstown by the Lydecker Tool Co., of

Marietta, and on the Biddle farm. The Big Injun sand was

struck at a little over 1630 feet, but no accurate record was

preserved.

Specific gravity at 60° F . 8526
Baume' 34.2

Boiling point 1 70 °
C.
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Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C
150° to 300° C 31.0 0.7949
Residuum 69.1 0.8807

Total 100.1

Paraffine 8.84 per cent.

Unsaturated hydrocarbons, crude 0.80 per cent.

Unsaturated .hydrocarbons, 150° to 300° C 4.00 per cent

Volcano Oil and Coal Co. (Heavy Oil Sand).

The volcano field in Walker district of Wood County, and

extending over into Ritchie County is one of the oldest oil

fields in the State, long famous for its production of heavy or

lubricating oil, as well as for the lighter oils. The sample
was taken from the heavy oil sand or Salt Sand reached at

300 to 350 feet, just north of the town and owned by Stiles

Brothers of Parkersburg. It is an average sample of the

lubricating oil.

Specific gravity at 60° F . . 8750
Baume' 30.

Boiling point 186° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C :

150° to 300° C 17.0 0.8314

Residuum 83.7 0.8822

Total 100.7

Paraffine per cent.

Unsaturated hydrocarbons, crude 21.6 per cent.

Unsaturated hydrocarbons, 150° to 300° C 5.0 per cent.



WEST VIRGINIA GEOLOGICAL SURVEY. 223

Volcano Oil and Coal Co. (Keener and Big Injun Sands.)

It was not possible to secure a sample of the light oil,

but in one of the wells of Stiles Brothers a sample was ob-

tained from a well producing heavy oil from the Keener sand

and light oil from the Big Injun sand, the depth of the well

being 600 feet.

Specific gravity at 60° F . 8429

Baume' 36 .1

Boiling point 123° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 1.5

150°to300°C 33.0 0.7954

Residuum 65.8 0.8663

Total 100.3

Paraffine 5.81 per cent.

Unsaturated hydrocarbons, crude 14.00 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.

RITCHIE COUNTY.

Mount Farm Well (Heavy Oil Sand).

A sample of the heavy oil was taken from one of the

Mount farm wells at Volcano, owned by Mount Farm Oil

Co.,- from a depth of 600 feet. The light oil was mixed with

this in the well showing a lighter oil than the regular heavy
sand.

Specific gravity at 60° F 0.8130
Baume' 42.2

Boiling point 115° C.
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Distillation by Volume.

Cubic Specnic

Centimeters. Gravity.

At 150° C 7.0 0.V3UU
150° to 300° C 43.0 0.7762

Residuum ... 47.7 0.8906

Total 97.7

Paraffine 7.17 per cent.

Unsaturated hydrocarbons, crude 7.60 per cent.

Unsaturated hydrocarbons, 150° to 300° C 3.00 per cent.

Moats Well, No. 12 (Maxton Sand).

One of the leading oil fields of Ritchie county is the

Cairo pool with hundreds of wells in the so-called Cairo Salt

Sand, equivalent to the Maxton sand, just above the I'>ig

Lime. The sample was taken from the Moats farm well No.

12 owned by the Cairo Oil Company. The depth of the sand

in this well is 1717 feet. Analysis shows this oil to be a

heavier grade than samples taken at Volcano.

Specific gravity at 60° F .8895

Baume' 27.4

Boiling point 226° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C
150° to 300° C 11.0 0.8525
Residuum 88.7 0.8906

Total 99.7

Paraffine 4.08 per cent.

Unsaturated hydrocarbons, crude 32. 80 per cent.

Unsaturated hydrocarbons, 150° to 300° C 7.00 per cent



WEST VIRGINIA GEOLOGICAL SURVEY. 225

Moats Well, No. 5 (Keener Sand).

Near the last well is the No. 5 drilled 1842 feet deep into

the Keener sand.

Specific gravity at 60° F. 0.8102

Baume' 42 .8

Boiling point 121° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 5.0 0.749 5

150° to 300° C 48.5 0.7764

Residuum 47.3 0.8552

Total 100.8

Paraffine 6.30 per cent.

Unsatuarted hydrocarbons, crude 6.00 per cent.

Unsaturated hydrocarbons, 150° to 300° C 3.00 per cent.

Weaver Well No. 2 (Maxton Sand).

The Weaver wells of the Cairo Oil Co. are located over

the hill to the south of Moats farm in the valley of Addis

Run. and are producing from the Cairo Salt sand or the Max-

ton. The No. 2 well was drilled 1538 feet deep.

Specific gravity at 60° F . 8102

Baume' 42 .8

Boiling point 105° C.

Distillation by Volume.

Cubic . Specific

Centimeters. Gravity.

At 150° C 7.5 0.7310
150° to 300° C

'

45.5 .7781

Residuum 47.2 0.8631

Total 100.2

Paraffine 7.84 per cent.

Unsaturated hydrocarbons, crude 7.2.0 per c<

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.

1
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Ellen Hall Well No. 2 (Big Injun Sand).

The Ellen Hall farm wells of Cairo Oil Co. are located

three miles southwest of Cairo. The Xo. 2 is producing" from

the Big Injun sand at a depth of 1654 feet.

Specific gravity at 60° F . 8154
Baume' 41.7

Boiling point 137° C.
t

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 1.0 —
150° to 300° C 49.0 0.7767
Residuum . . 50.1 0.8552

Total 100.01

Paraffine 8.16 per cent.

Unsaturated hydrocarbons, crude 6 .00 per cent.

Unsaturated hydrocarbons, 150° to 300° C 3.00 per cent.

Deem Well, No. 2 (Maxton Sand).

The Deem wells of the Cairo Oil Co. are located about

one mile south of the Hall farm in the valley of Hughes
River, and are producing from the Maxton or, as locally

called, the Cairo Salt sand, reached in the No. 2 well at a

depth of 1 491 feet.

Specific gravity at 60° F 0.S051
Baume' 43.9

Boiling point 90° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 10.0 0.7235
150° to. 30*0° C 39.5 0.7761
Residuum 48.1 0.8610

Total 97.6

Paraffine 9.48 per cent.

Unsaturated hydrocarbons, crude 6.40 per cent.

Unsaturated hydrocarbons, 150° to 300° C 3.00 per cent.
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Rachael Six Well (Maxton Sand).

The Rachael Six lease on Oil Ridge, four miles south

of Cairo, is owned and operated by the Gillespie Oil Co., of

Pittsburg. The well sampled was located to the north of

the schoolhouse in the ravine and the Cairo Salt sand (Max-

ton) was reached at 1825 feet with oil at 1878 feet.

Specific gravity at 60° F 0.8000
Baume' 45.0

Boiling point 87° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 17.0 0.7160
150° to 300° C 39.0 0.7780
Residuum 43.5 .8610

Total 99 .5

Paraffine 6.36 per cent.

Unsaturated hydrocarbons, crude 7. 20 per cent.

Unsaturated hydrocarbons, 150° to 3 00° C 3.00 per cent

Zickafoose Wells, Nos. 4 and 5 (Keener Sand).

The Zickafoose wells owned by Bunnell Oil Co., of

Parkersburg, are located up Elm Run, three miles cast of

Cairo. They secure oil from the Keener sand and have

yielded a large production. Some of the wells started at 200

and 300 barrels. The No. 4 reached Keener oil pay at 1937

feet, and the No. 5 well at 2145 feet.

Specific gravity at 60° F . 8000
Baume' 15.0

Foiling point 9 3° C.
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Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 10.0 0.7175
150° to 30 0° C 44.0 0.7717
Residuum : 44.9 0.8610

Total 98.9

Paraffine 9.15 per cent.

Unsaturated hydrocarbons, crude 6.40 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.

Bando Well, No. 4 (Maxton Sand).

The Bando Oil Co., of Baltimore, own a number of wells

on Long Run on the Cain farm five miles northwest of Cairo.

The wells are producing from the Cairo Salt sand (Maxton)

1553 to 1653 feet deep in the Xo. 4.

Specific gravity at 60° F 0.80 37
' Baume' 44 .2

Boiling point 108° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 3.0 0.7370

150° to 300° C 49.0 0.7659
Residuum 48.0 0.8573

Total 10 0.00

Paraffine 6.92 per cent.

Unsaturated hydrocarbons, crude 8. '00 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.

T. E. Dye Well. No. 2 (Keener Sand).

In the northern part of Ritchie County a few miles north

of Cornwallis, is the Wolf Pen Run oil field which proved a

very successful pool in the spring of 1908. Many wells were
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drilled to the Maxton and Keener sands, with the rich pro-
duction in the Keener. The Dye well was drilled by Mc-
I 'ride Oil Co., of Pittsburg, with a depth of 1750 feet.

Specific gravity at 60° F 0.7874
Baume' 47.8

Boiling point '. 92° C.

Distillation by Volume.

Cubic SpecinV

Centimeters. Gravity.
At 150° C 7.0 ,0.7055

150 c
to 300° C 50.0 0.7616

Residuum • 40.4 . 85S7

Total 97.4

Paraflfine 5.35 per cent.

Unsaturated hydrocarbons, crude 7.20 per cent.

Unsaturated hydrocarbons, 150° to 300° C. . 3.00 per cent.

DeLancey Well, No. 1 (Keener Sand).

The DeLancey wells of the Sarber Oil and Gas Co., of

Parkersburg, are located in the Wolf Pen field on the hill

above the wells of the McBride Company. The No. 1 well

was 1950 feet in depth, producing oil from Keener sand.

Specific gravity at 60° F . 7804
Baume' 49 .4

Boiling point 84° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 13.5 0.7600
150° to 300° C 39.0 0.7638
Residuum 41.8 0.8495

Total 94.3

Paraffine '. 5.00 per cent.

Unsaturated hydrocarbons, crude 8.40 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.
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Overton Well, No. i (Maxton Sand).

The Cairo Salt sand (Maxton) development extends from

the Cairo pools ten miles south in Macfarlan area where

there has been active drilling for many years. One mile and

a half northeast of Macfarlan on Macfarlan Creek is the Ov-

erton well of the Cairo Oil Co., drilled to a depth of 1537

feet with oil sand from 1442 to 1534 feet.

Specific gravity at 60° F 0.8149
Baume' 41.8

Boiling point 130° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 2.5 0.7420
150° to 300° C 46.0 0.7741
Residuum 51.4 0.8565

Total 99 .9

Paraffine \ 9.05 per cent.

Unsaturated hydrocarbons, crude 7.60 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.

F. Pribble Well, No. 2 (Maxton Sand).

The Pribble wells of the Cairo Oil Co. are located east

of Macfarlan near the mouth of Dutchman Run. The No.

2 well, 1549 feet deep, reached the Cairo Salt sand (Maxton)

at 1499 feet.

Specific gravity at 60° F . 770 5

Baume' 51.7

Boiling point 66° C.
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Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 24.0 0.7085

150° to 30,0° C 34.0 0.7729

Residuum 35.4 0.8545

Total 93.4

Paraffine 5.98 per cent.

Unsaturated hydrocarbons, crude 6.40 per cent.

Unsaturated hydrocarbons, 150° to 300° C 3.00 per cent.

Lyons Well, No. 5 (Maxton Sand).

The Lyons wells are located about one mile east of the

Pribble and on the eastern side of the developed Salt sand

(Maxton) field. The No. 5 well of the Cairo Oil Co. was

drilled to a depth of 1499 feet with the oil pay at 1489 to

1494 feet.

Specific gravity at 60° F . 8005

Baume' 44.9

Boiling point = 90° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 16.0 0.7175

150° to 300° C 39.0 0.7773

Residuum 45. iO 0.8618

Total 100.00

Paraffine 4.22 per cent.

Unsaturated hydrocarbons, crude S . 40 per cent.

Unsaturated hydrocarbons, 150° to 300° C 2.00 per cent.

J. O. Grayham Well, No. 2 (Keener Sand).

The Carter Oil Co. is operating a number of wells in the

upper portion of Bonds Creek valley near Highland, in Clay

District. The Grayham well No. 2. with a total depth of
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1 720 feet, is producing from the Keener sand, 15 feet thick,

at a depth of 1699 feet.

Specific gravity at 60° F . 7865
Baume' 4S.0

Boiling point 79° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 11.0 0.7045
150° to 300° C '. 44.0 0.7706
Residuum 41.1 0.S513

Total 96.1

Paraffine 3.61 per cent.

Unsaturated hydrocarbons, crude 6.40 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.

Barnes Well, No. 3 (Big Injun Sand).

One of the best known oil pools in Ritchie County a

few years ago was the Whiskey Run, two miles west of

Highland. The wells are now owned by the South Penn Oil

Co. and are producing from the Big Injun sand. Some of the

wells are remarkable for the light grade of oil as illustrated

in the Barnes well No. 3 drilled to a depth of 1786 feet.

Specific gravity at 60° F . 7684
Baume' 52.2

Boiling point 75° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 17.0 0.6950
15.0° to 300° C 40.0 0.7596
Residuum .....36.6 0.8490

Total 93.6

Paraffine 2.37 per cent.

Unsaturated hydrocarbons, crude 8.40 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.
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McDougal Well, No. 2 (Squaw Sand).

A few wells near Harrisville are producing oil from the

Squaw sand, below the Big Injun horizon. Two miles north-

east of Harrisville, on the McDougal farm, the wells are

owned by the McKelvey Oil Co., of Pittsburg. The No. 2

well reaches the Squaw sand and has a depth of 1790 feet to

the top of this sand.

•

Specific gravity at 60° F . 7959
Baume' 45.9

Boiling point 103* C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.
At 150° C 6.5 0.7300
150° to 3010° C 53.0 0.7709

'

Residuum 40.7 0.8485

Total 100 .2

Paraifine 6.52 per cent.

Unsaturated hydrocarbons, crude 5.60 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.

T. M. Harris Well, No. 1 (Squaw Sand).

Just south of the town of Harrisville is a small group
of wells owned by the Hartman Oil Co., of Pittsburg, and

drilled to the Squaw and Big Injun sands. The General T.

M. Harris well No. 1 reached the Big Injun sand at 1680

feet and the Squaw sand at 1795 feet, with the oil pay iSio

to 181 5 feet.

Specific gravity at 60° F 0.7839
Baume' 4S .6

Boiling point 71°C .
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Distillation by Volume.

Cubic •

Specific

Centimeters. Gravity.

At 150° C 20.0 0.7145
150° to 300° C 39.0 0.7763
Residuum 38.3 . 8537

•

Total 97.3

Paraffine 7.44 per cent.

Unsaturated hydrocarbons, crude 6.80 per cent.

Unsaturated hydrocarbons, 150° to 300° C '3.00 per cent.

Davis Well, No. 2 (Big Injun Sand).

The Davis well is located one mile and a half east of

Harrisville and owned by the Harrisville Heat and Light Co.

The depth of the well is 1850 feet.

Specific gravity at 60° F 0.7977
Baume' 45.5

Boiling point 93° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 17 jO 0.7265
150° to 300° C 42.0 0.7770
Residuum 40.9 0. 8485

Total 99.9

Paraffine 5.32 per cent.

Unsaturated hydrocarbons, crude 5.60 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.

Flannagan Well, No. 11 (Big Injun Sand).

Four miles southwest of Oxford in Union District is the

Flannagan pool on the Hughes river, near the Prunty and

Ireland pools, all of which have yielded a large quantity of

oil, mostly from the Keener and Big Injun sands. The Flan-

nagan pool is operated by the Carter Oil Co. The No. 11
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well reached the Big Injun sand at 1805 feet, with oil and

gas at 1820 feet. There is appearently no break in the sand

which is sometimes designated as Keener.

Specific gravity at 60° F 0.7986
Baurne' 45.3

Boiling point 74° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.
At 150° C 15.0 0.7170
150° to 300° C 41. i0 0.7804
Residuum 42.3 0.8647

Total 98.3

Paraffine 6.33 per cent.

Unsaturated hydrocarbons, crude 7.20 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.

Ireland Well, No. 12 (Maxton and Big Injun Sands).
The Ireland pool adjoining the Flannagan is owned by

the South Penn Oil Co. The oil in the No. 12 well comes
from both Maxton and the F>ig Injun sands with a depth of

about 1790 feet.

Specific gravity at 60° F 0.7986
Baume' 45.3

Boiling point 75° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 150° C 11.0 0.70S5
150° to 300° C .38.5 0.7731
Residuum 45.4 0.8618

Total 9 4.0

Paraffine 6.58 per cent.

Unsaturated hydrocarbons, crude 7.60 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.
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Prunty Well (Big Injun Sand).

The Prunty pool of the Carter Oil Co. is located above
the Ireland and above the mouth of White Oak Creek, or

two miles southwest of Oxford. The well sampled was the

farthest one up the river near U. S. 794 A. T. The depth to

the Big Injun sand was not obtained, but was probably near

2000 feet.

Specific gravity at 60° F .7701

Baume' 51 .8

Boiling point 122° C.

Distillation by Volume.

Cubic Specific

Centimeters. Gravity.

At 15/0° C 3.00 0.7440
150° to 300° C 47.00 0.7771
Residuum 50.5 0.8581

Total 100.5

Paraffine S.67 per cent.

Unsaturated hydrocarbons, crude- 5 .60 per cent.

Unsaturated hydrocarbons, 150° to 300° C 4.00 per cent.

COMPARISON OF OIL FROM THE DIFFERENT
SANDS.

First Cow Run Sand.

A comparison of the above analyses of oil from the First

Cow Run sand in West Virginia shows that the highest

gravity is found at the western edge of the developed area

in Pleasants County. At Sugar Valley store in the Smith

Heirs well the gravity Baume' was 51; at Arvilla, 47.6, and

in the Schultz well of Spindle Top pool it was 47.3. Near

St. Marys the gravity is 44.1 decreasing in Calcutta area to

42.1

Further south in Wood County, near Boaz and Williams-

port, the gravity Baume' ranges from 43.8 to 46.1. The aver-
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age gravity in the oils tested from this sand is 45.6. The av-

erage percentage of naptha and gasoline or the distillation

products up to a temperature of 150 C, is 12.29. The per-

centage of lamp oil or distilled products from 150 to 300

C, is 44.85. and the average percentage of residuum which

includes lubricating, fuel, oil, etc., is 41.73 with 6.17 per
cent of paraffine.

Keener Sand.

Nine samples of Keener sand oil were analyzed and show
an average gravity of 46.8 Baume'. The percentage of light

oils averages 12.6. The lamp oil average is 42.9 per cent, and

residual oils, 41.8, with average 6.8 per cent paraffine.

Big Injun Sand.

Eleven samples of Big Injun sand oil were tested with an

average gravity of 46.6 Baume'. The average percentage of

light oils is 12.7, and 41. 1 of lamp oils. The average of resi-

dual oils is 43.4 with 6.52 per cent paraffine.

Maxton Sand.

Eleven samples of Maxton or Cairo Salt sand oils were

tested with an average gravity of 42.1; Baume'. The average

percentage of light oil was 10.4 and lamp oils, 38.2. The

average percentage of residual oils was 49.6 with 6.58 pet-

cent paraffine. Excluding the heavy oil of Moats well near

Cairo, the average gravity is 44.4, and the average percent-

age of light oil would be 11.4, and 41 per cent lamp oils.

These average results arc arranged in the form of a

table for comparison.

Sands
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Oils From Other States.

The following table of analyses is added for the purpose
of comparison. These results are taken from Dr. David T.

Day's report on Petroleum in Mineral Resources Report for

1908, of the United States Geological Survey:

STATE POOL Gravity

Baume'.

Boiling

Point°C
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CHAPTER VIII.

ASPHALT AND OTHER MINERAL RE-

SOURCES OF PLEASANTS, WOOD,
AND RITCHIE COUNTIES.

ASPHALT.

One of the very interesting minerals of this area is the

asphalt deposit at the Ritchie Mines, two miles northeast of

Macfarlan in Ritchie county.

This deposit
1 was discovered in the autumn of 1852 by

Frederick Lemon, after a severe flood which washed out a

portion of the hillside. He covered it up again and tried to

buy the land. It was again uncovered by heavy rains in 1858,

and people began to use it as coal, especially in blacksmith

forges. In this year Mr. Lemon bought the tract from John
Webb and Robert Marshall, and sold it in 1859 to Nelson

Beall of Frostburg, Md. Mr. Beall began to operate a mine

in this so-called coal, but the Civil War stopped the work un-

til 1865. He then sold the property to a New York and Bal-

timore syndicate, who built a narrow gauge road from Cairo

to the mines, known as the Calico Railroad which was aban-

doned in 1877.

The asphalt vein was worked through the first hill into a

second hill across a deep ravine and the vein lost in 1874. It

was supposed to be exhausted, and the work abandoned, and

the plant was in ruins in a few years. In 1885 the land and

1. History from Miss Lowther's articles in Harrisville Standard.
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old railroad were purchased by Mr. H. S. Wilson who laid new
rails to Mellin in 1898, and to Macfarlan in 1894, under the

name of Cairo and Kanawha railroad. The mines were re-

opened and extended and about one car was loaded in ten

days, the material being shipped in burlap bags. In the early

history of the work over $100,000 was spent in equipment
and 15 to 20 cars shipped daily.

In 1904 three to four men were employed in removing old

pillars from the mine, and it was generally reported the mines

would be reopened, but no work has been done since that

time. The property including 5,000 acres around the mines is

now owned by the large varnish company of Berry Brothers.

At the present time one can see on both sides of the ra-

vine the open vertical fissures from which the asphalt has

been removed. (See plate XVIII.) The mines are said to have

been worked to a depth of 300 feet, but they are now filled

with water below the ravine level. From the ravine level to

the top of the hill is 153 feet. An incline track runs down
into the fissure, and at the top of the hill is a vertical shaft

with windlass hoist. This passes down through buff shales at

least 20 feet, and an incline iron track leads from this shaft

down the hill to the loading platform.

The vein cuts through the Waynesburg sandstone in a

direction N io° W with a width of four feet at the ravine, de-

creasing in places to three feet. The walls of the fissure are

smooth, but in places projections are seen on one wall with a

depression opposite, as though the sandstone was pulled apart.

The sandstone in places is fine grained, and in other portions

very coarse textured. The solid ledge extends to within 30

feet of the top of the hill, then becomes shaly or flaggy and is

covered by fine flaky shales. The bedding is nearly horizontal

The earliest geological account of this asphalt deposit

was given by Lesley in March, 1863
1

. He states that at this

time the width of the deposit at the ravine was 4 feet and 10

inches; but near the top of the hill, 185 feet higher, the width

had decreased to 2^2 feet. A shaft in the ravine had reached

a depth of 34 feet and the vein was uniformly 4 feet, 10 inches

1. American Philosophical Society, Vol. IX, p. 183; 18G3.
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wide. He describes the asphalt as a very pure deposit and

gives the following analysis by B. S. Lyman :

Volatile matter 47.11 per cent.

Coke 52.89 per cent.

Ash 1.73 per cent

He states that a charge of 6oo pounds will yield 44^4 gal-

lons of a superior oil, and that retorts are now on the ground.
He regarded the fissure as a gash or fault which "was once,

no doubt, an open fissure communicating with some reservoir

of coal oil which still it may be lies beneath it undisturbed.***** There seems to be no escape from the con-

clusion that the substance filling this vertical vein is a product
of the gradual oxidation of coal oil once filling the open
fissure."

Mr. Henry Wurtz, a New York chemist, in 1865 made a

report on this deposit for the Ritchie Mineral Resin and Oil

Co., of Baltimore, and entitled, "A Report on a Mineral For-

mation in West Virginia."
2

Mr. Wurtz in this report describes the vein as crossing the

ravine 60 feet wide, and extending 1220 feet east, and 1892

feet west, or a total length of 3172 feet. Its width at the

east end is 30 inches, at the west end only 8 inches, or an

average width of 40 inches ; and he estimates the quantity as

2,000 tons to every fathom (6 feet) of depth.

In this report (p. 12) a very careful chemical description

of the mineral is given, and the name of Grahamite given to

it in honor of Mr. Graham of the company. An analysis of

Albertite by Wethervill is included to show the similarity of

the two asphaltic substances. The albertite from Canada is

also found in veins but in tilted rocks. The analysis of the

grahamite was made by Dr. J. Maier.
Grahamite

Grahamite. Albertite. less ashes.
Carbon 76.45 86.12 78.22
Hydrogen 7 . 82 9.87 8.01
Oxygen (with trace of Nitrogen) 13.46 4.91 13.77
Ashes 2.26

2. A copy of the report is preserved in the Congressional Library
at Washington.
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The specific gravity of the grahamite is 1 . 145, or a cubic

foot weighs 71 .39 pounds. It is not soluble in alcohol, is par-

tially soluble in naptha, and soluble in chloroform or in sul-

phate of carbon.

When heated in the open air, it endures a temperature far

above that of the fusing point of true asphalts, but when
heated to 400 F., it begins to decrepitate, smoke, and soften,

much like a highly coking coal.

In 1873 when the industry was well developed at the

Ritchie Mine and about one year before the mines were closed,

Prof. W. M. Fontaine visited the region, and has given quite

a complete account of the mines. 3 A portion of his article is

given below.

He states that the mineral is used for production of gas,

and is highly regarded as an enricher of common coal used

in the manufacture of illuminating gas. The mines at this

time were 160 feet deep below the ravine level and showed

the following succession of rocks from the top of the hill :

9. Sandstone
8. Gray shales 45
7. Sandstone 3 5

6. Gray shales 55
5. Sandstone (compact, massive, conglomerate

in places) 95
4. Gray shales 55
3. Sandstone 30
2. Gray shales 20
1. Red shale.

Fontaine gives the direction of the cleft as N 12° W.
and the deposit as worked vertically 300 feet, and in hori-

zontal direction 3315 feet. It disappears abruptly at Mc-
Farlan run with no trace of crevice or material on east bank

of this run. Tt is seven miles distant from the Oil Break,

and its direction at right angles to that line. He gives the

average width in the sandstone, No. 5, as 4 feet ; while in

the shales it is sometimes not over 2^2 feet. As the strata

are followed westward, they become shaly and the crevice

closes up, reaching 8 inches in thickness. In these shaly

3. American Journal of Science (3d series), Vol. VI. p. 409;

1873.
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layers the vein follows a zigzag direction with included

masses of wall rock (horses) frequent. To the east of the

ravine, the vein extends 1250 feet and emerges near Mc-

Farlan run with unchanged width and suddenly vanishes.

Professor Fontaine describes the deposit as composed
of two portions of different physical properties always in

the same relative position, in the following words:

"The one is found only on each side next to the walls,

having a thickness depending on the width of the cleft. The
other occupies the central position and seems to be more in-

dependent of the varying width of the crevice, being gener-

ally about 15 inches thick. We thus have the entire thick-

ness composed of three bands, the inner differing from the

outer enclosing portions.

"The outer portions next to the walls have a jet black

color and brilliant luster with eminent cleavage in two di-

rections perpendicular to the walls, causing the substance

to break into short prisms. The fracture across or in the

plane perpendicular with the walls is flat conchoidal. The
color of the streak on porcelain is brownish black, nearly

quite black. This portion as well as the inner is very fri-

able, causing the production of fine powder on handling.
"The inner portion has a dark steel gray color and re-

sinous luster in part, and in part dull. The dead looking in-

terior portion contrasts strikingly with the brilliant outer

portion. Its structure in the mass is irregularly and coarse-

ly prismatic, while its intimate structure is finely flat, fibrous,

intermixed with very small plates similar in appearance to

the outer portion.

"The change in color and luster of the inner portion

seems mainly due to the greater fineness of the texture though
there may be some difference in chemical construction. As

stated, this inner portion seems in its thickness to be more

independent of the width of the crevice than the outer por-

tion, for when the mass is reduced to a thickness of 8 inches,

this is still 5 inches in thickness, while it is never more than

about 18 inches even in the most massive portions of the

deposit.

"The same arrangement of these two varieties of the
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mineral is seen around the horses, or fragments of the walls

which have fallen into the mineral and then become im-

bedded. We always find a thickness of several inches of the

brilliant black portion in contact with the horse. This seems

to show that this modification of the mineral is a species

crystallization produced next to the cooling or evaporating
surface."

Fontaine states that this material theoretically yields

140 gallons of oil to the ton, and that practically ioo gallons

may be secured. The fine dust produced in handling the

mineral when very dry takes fire from open lamps, and up
to 1873 had resulted in two accidents from explosion.

In reference to the origin of this mineral deposit, Fon-

taine states : "We may assume an open crevice formed
and then filled by the inflowing of a semi fluid bituminous

compound which hardened rapidly on coming in contact with

the porous sandstone walls. Its fluidity may have been due

to the presence of a vaporizable liquid like naptha which

could easily penetrate the sandstone walls thus causing the

seeming crystalline structure on the outer portions and the

lack of discoloration of the rock. This evaporating fluid

may have met with more obstruction in passing through a

stratum of bituminous matter, and hence the present im-

pregnation by it of enclosed fragments of rocks, and hence

also the imperfect development of structure in the inner

mass."

Mr. Walter P. Jenney published the results of his ex-

periments on artificial production of asphaltic compounds by
the oxidation of petroleum in the "American Chemist" for

April, 1875 (p. 359). Among the compounds thus produced
were two which resembled the grahamite and albertite,

which had the following composition :

Jenney Analyses. Grahamite. Albertite.

Carbon 73.50 76.06 79.22 86.12
Hydrogen .... 7.10 6.09 8.01 9.87
Oxygen 19.40 17.85 13.77 4.91

As a result of his experiments, Mr. Jenney reaches the

following conclusion as to the origin of grahamite and al-

bertite: "It would seem more probable that those asphalts
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were formed by the precipitation of solid oxygenated hydro

carbons by the long continued action of air upon the moder-

ately heated petroleum filling the fissures where they are

now found, rather than that they were formed from petro-

leum by a gradual evaporation of its more volatile constitu-

ents."

This theory was applied to this deposit as early as 1866

by Prof. E. W. Evans1 of Marietta, Ohio, who suggested

that the fissure asphalt deposit at Macfarlan was "due to the

slow oxidation of a heavy residum of oils which once occu-

pied it."

Dr. I. C. White 2 read a paper on "Origin of Grahamite'

in 'December, 1898, before the Geological Society of Ameri-

ca, in which he gves the following analysis of this deposit

as made by B. H. Hite:

Proximate.

Moisture 00 . 26

Petroleum

Volatile matter 58.37

Fixed carbon 39 .24

Ash 2.13

Sulphur 1.25

Ultimate.

Carbon
- 76.45

Hydrogen 7.83

Oxygen 13.46

Nitrogen
Ash 2.26

A sample of the Grahamite was taken by the writer from

the dump in the Summer of 1908, and the material was placed

1. Oil Producing Uplift of West Virginia, Amer. Jour. Science.

(Series 2), Vol. 42, November, 1866.

2. Bull. Geol. Soc. America, Vol. 10, pp. 277-284; 1899.



WEST VIRGINIA GEOLOGICAL SURVEY. 251

there in 1906. Jt was analyzed in the Survey laboratory
with the following results :

Proximate.

Moisture 0.04
Volatile matter 53.29
Fixed carbon 44.64
Ash 2.03

100.00

Sulphur 1.17

Phosphorus . 001

Ultimate.

Carbon 84.07

Hydrogen 8.85

Oxygen 2.17

Nitrogen 1.71

Sulphur 1.17
Ash 2.03

100.00
British Thermal Units, calculated 17,597

A comparison of these analyses shows a loss of volatile

matter and apparently a large loss of oxygen on this ex-

posure to the air.

Dr. White reaches the following conclusion with refer-

ence to the origin of this material at Ritchie Mines:

"The development of the oil field in this region of the

grahamite deposit has been carried on chiefly by the Cairo

Oil company, of which Mr. W. K. Jacobs, of Cairo, West
Virginia, is the superintendent. Mr. Jacobs informs me that

wells drilled near the fissure obtain good sand, but it acts

like a drained or exhausted field, and produces oil in small

quantity only, but that when the wells are located from 800
to 1,000 feet distant from the fissure good producers are ob-

tained; hence there can be no doubt whatever that the fis-

sure made by tension from the Burning Springs-Eureka up-
lift was filled with petroleum largely from the sand at 1,530

feet, which is the main producing rock of this region, though
the "Rig Injun" sand, below at 1,652 feet, may also have
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contributed something. Then the oil filling the fissure was

gradually converted by subsequent oxidation from infiltrat-

ing water, etc., into grahamite without any heat other than

that afforded by the temperature of the earth, since there is

no evidence whatever of any disturbance of the rocks in the

immediate region, aside from a gentle tilt common to the

rocks of every oil field. Hence the views of Wurtz and

others that the grahamite originated from great heat, frying

or breaking the residuum out of bituminous shales and forc-

ing it in a pasty condition into the fissure, is entirely erron-

eous, since the exhausted oil sand immediately under the

region fully accounts for the formation of the grahamite."
He also gives the following summary of conclusions

from his study of this field :

"The fissure which encloses the grahamite of Ritchie

county, West Virginia, was made by tension due to the up-

heaval of the measures along the Burning Springs-Eureka
anticlinal.

"Grahamite, albertite, gilsonite, and asphalt are all de-

rived from the oxidation of petroleum.
"The presence of these substances in undisturbed strata

may be used as a guide to the discovery of oil pools.

"Petroleum accumulations have taken place in all sedi-

mentary beds from the earliest to the latest, and the graphite
beds of the Cambrain rocks originated from oxidized out-

flows of oil.

"Some outflows of petroleum appear to have occurred in

the Cairo region of West Virginia at the close of the Lower
Carboniferous epoch."

SHALES AND CLAYS.

A general review of the clay industry in West Virginia,

with a discussion of the origin, physical, and chemical prop-

erties of clays, their classification and uses, may be found in

Volume III of the reports of the West Virginia Geological

Survey.
At the present time there is not a brick or tile plant in

Pleasants, Wood, and Ritchie counties, except at Parkers-
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burg
-

, and a small plant at Harrisville. At the various towns

small hand mold brick plants have in past years made some
brick for local use. The St. Marys court house was built

of brick made from the river clay just north of town, and a

few kilns of such brick have been burned at Harrisville and

Pennsboro.

All through the Ohio river valley are deposits of river

alluvial clays suitable for common brick, and at a number
of places, pottery clays are found. Samples were taken of

these clays at the north edge of the town of St. Marys, and

at Pohick, three miles south of Williamstown. A very good
grade of brick clay is found under the coal near St. Marys,
which with the underlying blue shale reaches a thickness

of 12 to 15 feet. The red shales all through this area are

available for a good quality of red brick.

There are no deposits of fire clay in the area, and no pottery

clays except for manufacture of stoneware or earthenware.

This industry, however, should be a profitable one, as most

of this ware now used in West Virginia is shipped from

Ohio. There is only one earthenware pottery in the state,

which is located at Bridgeport just east of Clarksburg. A
few years ago there was a prosperous factory at Parkersburg,
but it has been abandoned and torn down.

A very good grade of pottery clay is found north of

Parkersburg near Briscoe run on the W. P. Eagan farm,
and on the Pugh farm at Pohick. Careful prospect work

along this line would reveal other good deposits, and such

potteries should be established in the Ohio valley. This in-

dustry has a value of over $1,000,000 in Ohio, and is less

than $15,000 in West Virginia.

The river clay from the upper terrace at the north edge
of the town of St. Marys, was used years ago for brick for

the court house and some of the older buildings of the town.

Its composition is shown by the Survey analysis given be-

low. The clav below the coal in Tanyard hollow south -of

St. Marys is a better grade as shown by the analysis. The
terrace clay as sampled is very sandy and low in alumina,

but deeper excavations may show a better quality.

The Pohick clay on Pugh farm as shown by the Survey
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analysis, is quite similar to the clay used at the only stone-

ware pottery in the State, located at Bridgeport in Harri-

son county, and should prove valuable.

Upper Terrace. Tan Yard

St. Marys.
Per cent.

Silica 76.60
Iron oxide 4.12
Alumina 8.04
Lime oxide 0.72

Magnesium oxide 0.62
Potassium oxide 1.81
Sodium oxide 1.75
Titanium oxide 1.10
Water 1.01
Loss on ignition 3.44

Hollow.
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able and was abandoned. The machinery was sold and a

year ago the plant was torn down to make room for an

electric railroad line to the new Fair Grounds.

Donahoue Pottery (abandoned).

The Donahoue stone pottery was located one mile and a

half above the center of the city of Parkersburg at the edge
of town. It was built in 1866 and under one management
from 1874 to a few years ago when it was abandoned. Its

ware was standard throughout the Ohio valley. The arti-

cles made were stoneware crocks, jugs, jars, earthenware,

and flower pots.

To illustrate the method of manufacture of this grade

of ware and the chemical composition of these river pottery

clays, a description of this plant as given by the writer in

Volume III, will be quoted.

The clay was ground in a wet pan, molded on two

power wheels and one foot power wheel, and dried by steam

in two large rooms for 48 hours, where the ware was placed

on long board shelves set on racks.

The ware was burned in two conical up-draft kilns 13

feet high and 13 feet in diameter inside. The kilns were at

each end of the frame building, containing the machinery
and dry rooms. One kiln was used for salt glazed ware and

the other was a muffle kiln for slip glazed ware. Wood and

coal were used for fuel and the kilns were burned 30 to 48

hours. The capacity of the plant was about 5,000 gallons a

week, equal to two kilns. Milk pans and flower pots were

molded in plaster molds, while the other ware was turned

by hand. Power was furnished by two gas engines. The

product was sold in West Virginia and much of it was ship-

ped to A^irginia, South Carolina, and even into Ohio.

Clay. The clay was found a short distance back of the

pottery and was hauled in dump carts. The old bank showed

six to seven feet of pottery clay with six to eight feet of fine

building sand over it covered by four or five feet of clay and

sand. The building sand was sold in town so that the cost

of stripping was much reduced.

In the new bank opened the cover was much heavier,
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reaching 25 feet of sand and sandy clay with four feet of

black earth or peat over the clay. When the pottery clay
was traced to the west a short distance, it was claimed to be

poor in quality, but it has been traced to the north for one-

half mile. The location of this clay and pottery was about

one-half mile from the Ohio river, probably 60 feet higher,
and about the same distance from the Ohio river division

of the Baltimore & Ohio railroad.

Chemical Analyses.
—The Donahoue pottery clay showed

on analysis the following composition, which may be com-

pared with the stoneware clay used at Zanesville, Ohio :

Donahoue Zanesville

clay. clay.

Per cent. Per cent.

Silica 73.33 64.26
Alumina 14.98 22.95
Ferric iron 1.75
Ferrous iron 0.24 1.28

Magnesium 0.45 0.37
Lime 0.43 0.45
Sodium 0.29 0.15
Potassium 1.93 1.81
Water 1.32 6.74
Titanium 0.81 ....

Phosphorus 0.15 ....

Loss on ignition 4.46 2.05

100.14 100.06

The proportion of silica and alumina in the Parkersburg
clay was 88.31 and in the Zanesville clay 87.21 per cent.

The percentage of fluxes in the former was 5.09, and in the

Ohio clay 4.06. Both were low in iron and lime. Accord-

ing to Orton a high percentage of lime would cause difficulty

in securing an even salt glaze, as in drying the lime would
be brought to the surface of the ware in the form of a solu-

ble salt and leave a white coating. The salt vapors would
be kept from contact with the clay wherever this white

coat was present and so could not combine with the free

silica of the clay at that place.

If the iron percentage was high the ware would have a
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varying color due to the degree of oxidation of the iron in

the kiln so that it would be difficult to secure a uniform

product. These difficulties do not apply to ware which is

slip glazed.

A rational analysis of the Parkersburg clay gave :

Free silica 51.43 per cent.

Feldspar 6.16 per cent.

Clay substance 42 .41 per cent.

The feldspar components act as a flux and a good per-

centage of free silica is essential for salt glazing as the salt

vapor unites with the free silica to form the sodium silicate

glaze. The amount of free silica in the Zanesville clay was

36.58 per cent.

A mechanical analysis showed the grades of fineness of

the Parkersburg clay:

Range in Millimeters. Per cent.

Fine clay 0.000 to .001 21 .85

Coarse clay 001 to .005 11.5

Silt 005 to .02 30.1
Fine sand 02 to .15 33.75
Coarse sand 15 to. 5 1.5

Water 1.3

Physical Properties. The clay slakes in three minutes,

its specific gravity is 2.58, the water required to develop a

normal molding consistency is 25 per cent, its maximum

plasticity is 19, its air shrinkage 6 per cent. The average
tensile strength is 264 with a maximum of 286 pounds to

the square inch. Incipient fusion begins near cone 1 and

vitrification at cone 5, while the clay is viscous at cone 10.

The color at all these temperatures is cream. The fire shrink-

age at cone I is 3 per cent, and 3 per cent at cone 5.

The United States Roofing Tile Company.

This plant, started in 1903, is located two miles east of

Parkersburg. The equipment includes one nine-foot Ray-

mond dry pan ; a Raymond wet pan ;
an auger brick machine,

with wires across the open die to cut the clay bar into thin



258 ASPHALT AND OTHER MINERAL RESOURCES.

plates which are cut in proper lengths by hand wire cut off;

a Raymond hand power repress for flat tile; and a five die

patent tile press. The tile are made in rounded form, so as

to be laid on the roof with edges of one row of tile over-

lapping the edges of the next row.

The tile are dried on cast iron frames made in the shape

of the tile, and they are dried in a four-track tunnel drier

holding 44 cars. The tile are burned in saggers made of

slabs of fire clay set up in square compartments in the kiln.

The kilns, four in number, are of round down-draft type, 26

feet in diameter, and heated with gas fuel. The saggers

hold fifteen tile each and the kiln holds 22,000 tile, seven

and one-half by fourteen inches in size, and are burned in

six to seven days.

The main building is brick, two stories high, with the

machinery below, and a hand molding room above where

ornamental tile, cresting, corners, etc., are made. A large

one-story frame ware-room is used for storage of finished

tile. The plant is close to the Baltimore & Ohio railroad

main line east, and its capacity is 5,000 to 6,000 tile daily.

Shale Pit.—The shales used are brought in cars down

an incline from the open quarry on the hill above the plant.

A section of the pit shows :

Yellow sandy clays 4

Sandstone and sandy shales 10

Red shales 12

The company owns ten acres of these shales which are

claimed to be 130 feet thick as tested. The tile is made

from a mixture of one-half red shale and one-half sandy buff

shale. Through these shales are numerous hard nodules.

The shale pit is about 100 feet above the Marietta sandstone

quarried near the creek level to the northwest.

Chemical Composition.
—The red shale is probably similar

in composition to the red shales farther south described

above. The sandy shale has the following composition :
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Per cent.

Silica 68.42

Alumina 16.38
Ferric iron 3.05

Ferrous iron 1.89

Magnesium 1.80

Lime 0.94

Sodium 0.63

Potassium 0.93

Water 0.00

Titanium 0.88

Phosphorus 0.08

Loss on ignition 4.58

99.58

Copen Brick Works.

This plant, started in 1868, is located at the foot of

Twelfth street, Parkersburg, a short distance from the Ohio

river.

The clay is tempered in a nine-foot pug mill and molded

in a Bucyrus auger machine of 40,000 capacity, though only

25,000 brick are made a day. No crushers or dry pans are

used. There is a Raymond repress, but not in use. The
brick are dried on pallets in open sheds, using the Scott car

system. There are eighteen sheds, giving a drying capacity
of 150.000. A hot air dry house of 52,000 capacity is used in

winter or bad weather. It requires, about one week to dry

the brick in the open sheds, and forty-eight hours in the hot

air shed.

The brick are burned in five up-draft kilns holding 210,-

000 to 300,000. The furnaces are built out from the sides of

the kiln, one to three arches, and at present time gas is

used. The clay is obtained from a large pit a short distance

back of the plant, hauled in cars upon an incline track to the

auger macihne. The pit shows 18 feet of clay, which is

along Pond creek, a small stream flowing into the Ohio.

This clay is buff, fairly compact and uniform, with streaks

of blue through it, and burns to a red brick.
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O. O. Tolles Brick Company.

This plant is located a short distance above the Copen

yard, and was formerly known as the Riverside Brick Co.

It has been worked from time to time, but has been out of

operation for the past two years.

The clay is molded in a Freese auger machine of 40,000

capacity with pug mill combined, and the average daily out-

put is 22,000. The clay is crushed in a disintegrator, and a

Raymond repress is installed but not used. Gas fuel is used

throughout the plant. The brick are dried in an eight-track
hot air tunnel drier with 60,000 capacity. They are burned

in two found down-draft kilns, 30 feet in diameter, holding

65,000, and two fifteen-arch up-draft kilns of 200,000 capa-

city.

The clay pit is close to the mill and worked to a depth
of 15 feet. In character the clay is similar to the Copen

clay, burning to a deep red or brown color.

Parkersburg Brick Works.

This plant was started in 1900 as a hand mold yard and

machinery was installed in 1902. It is located east of town
one and one-half miles out to the Staunton pike.

The equipment consists of a Freese auger at 50,000 ca-

pacity, disintegrator, pug mill, and an eight-tunnel hot air

drier of 30,000 capacity. The brick are burned in eight
round down-draft kilns, 26 feet in diameter holding 60,000

brick each, and one fifteen-arch up-draft kiln of 200,000 ca-

pacity, using gas fuel.

The clay pit is located in the bend of Washington creek

and worked nearly to water level, showing 12 feet of soft

red clay which is hauled in dump cars by cable up an incline

to the mill. Twenty feet above this clay and near the mill

is a deposit of eight feet of buff loam clay, formerly worked
in hand molds, but now abandoned. The brick made from

the lower clay burn to a deep brown color, or with less heat

to a reddish brown and are used for building brick.
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Chemical Analyses.

Copen Parkersburg
Yards. Brick Works.

Silica ..70.00 63.88

Alumina 13.70 17.18

Ferric iron 4.53 5.72

Ferrous iron 0.42 0.50

Magnesium 0.9 4 1.30

Lime . 0.38 0.16

Sodium trace . 60

Potassium 2.97 2.29

Water 0.97 1.76

Titanium 0.79 0.87

Phosphorus 0.37 0.36

Loss on ignition 4.77 5.60

99.84 100.22

Physical Properties.
—The Copen clay slakes in one min-

ute, requires 27 per cent, of water to develop a normal mold-

ing consistency, reaches a maximum plasticity of 18, air

shrinkage of 4
l/2 per cent., average tensile strength of 200

pounds and a maximum of 222.

The Parkersburg Brick Works clay slakes in a half min-

ute, requires 32 per cent, water for normal molding consist-

ency, maximum plasticity 13, air shrinkage 6 per cent., ten-

sile strength 140 to 150 pounds to square inch.

The Copen clay is unaffected at cone 05 (1922 F.),

reaches incipient vitrification at cone 1 (2102 F.), and is

vitrified at cone 5 (2246 F.), with a fire shrinkage of 9 per

cent. Its color changes from red to a brownish gray. The

Parkersburg Brick Company clay shows the same tempera-
ture changes as the Copen clay, but changes from red to a

black color Avith a fire shrinkage of 12 per cent.

. }Mcchanical Analyses.
Range in Copen Parkersburg

Millimetres. Clay. Brick Works.

Fine clay 0.00 to .001 16.6 25.2

Coarse clay 001 to .005 11.0 12.5

Silt 005 to .020 31.2 46.6

Fine sand 020 to .150 29.7 11.3

Coarse sand 150 to 2.000 10.5 2.(to5.0)
Water 1.0 1.7
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Harrisville Brick Company.

This plant was started in 1902 by Davis and Patton,

and burns a deep red building brick made from a buff river

clay worked to a depth of three feet. The brick are molded

on a Steele & Sons' auger machine of 15,000 capacity, though

only 7,000 to 9,000 are made daily in the busy season. The
brick are dried in sheds holding 35,000 and in open yard,
and burned with gas fuel in one up-draft kiln holding 196,-

000 brick.

MINERAL WATERS.

Mineral springs are reported in various sections of the

area, and a few years ago there was a hotel at the Mineral

Wells, five miles southeast of Parkersburg, south of the Little

Kanawha river, but fire destroyed the buildings, and the re-

sort has been abandoned.

One mile northeast of St. Marys near the mouth of

Broad run, strong sulphur water flows from an abandoned

oil well, and the water is used on limited scale at the town.

Plans have been made at various times to improve this spot

and ship the water by rail and boat, but they have never

been completed.
At Borland, six miles southeast of Waverly and on the

Wood-Pleasants county line, are several old oil well borings
from which flow a steady stream of sulphur and salt water.

One of these was protected by a cement basin, and a small

hotel built over it. There is a large volume of water flow-

ing constantly from this well with gas bubbling through it.

The location is near Bull creek with a beautiful view, and a

small park surrounds the hotel. The water is shipped in

barrels, jugs, and botles to various points through the Ohio

valley, and a considerable number of visitors come here

through the summer season.

The well is 300 feet deep, and the water is regarded as

especially valuable for stomach disorders. Its chemical com-

position according to the analysis of Mr. Theo. G. Wormly
is as follows :
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Borland Mineral Water.

Sodium chloride 240 .072

Soda bicarbonate 112.192
Soda sulphate 37.872
Potash sulphate 22.624

Magnesium bromide 0.280

Magnesium iodide 0.024

Magnesium chloride 2.136

Lime bicarbonate 12.392

Magnesium bicarbonate 3.128
Aluminum phosphate 0.232
Alumina and iron (as carbonate) . 640

Manganese trace

Silica 0.584

Organic matter trace

Total solids, per gallon 432.176

The West Virginia Experiment Station made the fol-

lowing additional determination on the Borland water:

Grains per

U. S. gallon.

Sodium sulphate 0.339

Manganese carbonate 0.009
Lithium chloride trace

Ammonium chloride . 980

Albuminoid nitrogen trace

Gases.

Cubic inches

per gallon.

Free carbonic acid 9.93
Carbonic acid in bicarbonates 99.28

Sulphuretted hydrogen 0.41

Carburetted hydrogen present
Dissolved oxygen 0.66

Temperature 55 degrees Fahr.

BUILDING STONE.

There is no limestone in this area of sufficient extent

and thickness to be valuable as building stone. The two

sandstones especially valuable as building stone are the Ma-
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rietta and Waynesburg. The following descriptions of quar-
ries in the area are taken from Volume IV of the Survey

reports, recently issued by the writer, and much of the data

was obtained in the field work for the present report.

MARIETTA SANDSTONE.

Dunlap Quarry at Parkersburg, Wood County.

The Dunlap quarry is located one mile and a half south

of the city of Parkersburg and has been opened for 20 years
or more. The stone was hauled in wagons to the city where
it was used for foundations, and also for curbing. For the

latter use it has not proved satisfactory as it tends to split

or scale off at the edges.
The upper ledge has a bluish gray color and is very

close grained. White and black mica flakes give it a finely

speckled appearance. The buff or brown sandstone shows

a tendency to foliation and breaks readily parallel to the

bed. Its upper portion is full of mica.

Quarry. The face of the quarry runs east and west 350
to 400 feet, and it is worked to the north with present width

of 50 to 60 feet. At the south end of the quarry the outcrop
is weathered to a loose sand with three feet of flaggy stone

at the top covered by three feet of soil and stone. The main

portion of the quarry has the following section exposed :

Feet.

Soil 3

Buff shales 12

Chocolate brown shales 6 to 8

Blue sandstone 3

Brown sandstone (full of mica) 1

Brown sandstone (worked) 30

The joint planes run N 20 E and N 20 W.>r*

John Doyle Quarry Near Parkersburg.

The John Doyle sandstone quarry is located out Lubeck

Avenue, a short distance from the Dunlap quarry and one
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mile and a fourth from center of city. The floor of the quar-

ry is 70 feet above the Little Kanawha river. The sandstone

is full of mica giving it a silvery appearance and it varies in

color from a light blue to gray. It makes a very pleasing

trimming stone in its color and is readily split into shape.

Quarry. The face of the quarry runs east and west 150

feet long, and the stone has been worked back 60 to 80 feet.

A section of the quarry shows :

Feet.

Shaly sandstone 2

Red and buff shales 8

Light gray sandstone 5

Light gray sandstone 5

Blue to gray sandstone 12

John Hettick Quarry Near Parkersburg.

Mr. John Hettick worked for some years a sandstone

quarry two miles east of Parkersburg at the side of the coun-

ty road across the bridge over Worthington Creek near the

Roofing Tile plant. The stone was blue to gray in color,

weathering brown and foliated with parallel planes marked

by mica flakes.

Quarry. This was a small quarry with one derrick

worked from time to time as there was a demand for the

stone. It was finally abandoned in 1906 and is now filled

with water. The top of the sandstone is about 60 feet be-

low the bottom of the Keenan quarry in the city. A section

of the quarry made three years ago shows :

Feet.

Yellow clay 4

Sandy shales 2

Sandstone 3

Sandstone 10

C. D. Merrick Quarry Near Parkersburg.

On the C. D. Merrick farm, one-fourth mile back of

Tavnersville, which is two miles up the Little Kanawha river

from Parkersburg, a quarry was opened by Mr. J. P. Wheal-
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den. The stone, like in the preceding Parkersburg quarries,

is at the horizon of the Marietta Sandstone. The sandstone

is blue to gray and buff in color, and these colors appear to

be durable upon exposure. The rock is composed of rounded

quartz grains somewhat loosely cemented, and shows a con-

siderable quantity of white mica flakes and some black mica.

Some of the ledges are limited, and in a few places the tex-

ture is quite open. The buff stone is composed of small

rounded, clear, quartz grains, in a brown ground mass. The
stone splits readily into building stone blocks, caps and sills,

also curbing. It is hauled in wagons to the city where it finds

good sale.

Quarry. The face of the quarry runs north and south

about 80 feet long and is worked to the east 25 to 30 feet.

A section of the quarry shows :

Feet.

Broken rock cover 6

Flaggy buff stone 6

Brown or buff sandstone 7

Blue sandstone 6

As the stone is followed back into the hill, the cover will

increase to 12 or 15 feet. In some parts of the quarry the

lower blue sandstone increased to 12 feet and the overlying
buff" stone is reduced.

The joint planes run N io° W and N 45 W.

Samuel Keenan Quarry, Parkersburg.

A sandstone quarry in the city of Parkersburg on East

Seventh street has been worked for 40 years, and has been

operated nearly half this time by Mr. Samuel Keenan. The
bottom of the quarry is 90 feet above the Washington coal

at mouth of Little Kanawha river, and the stone is one of

the ledges of the Marietta sandstones.

The sandstone has a blue to greenish-blue color, glisten-

ing with mica flakes, and is more or less banded with planes

formed of black mica. The color as shown in exposed stone
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in the quarry and in buildings is very durable, though in the

old portions of the quarry the face shows a rusty brown
color where water from the overlying red shales has stained

it.

The stone is used for caps and sills, foundation stone,

and blocks of large size can be obtained. It has been used

in a number of older buildings of the city, where it still keeps
its blue color with little change and is a very durable stone.

The first story of the High School building was constructed

in 1891 of this stone (See plate XIV).
Quarry. The quarry face runs east and west for 230

feet. It is worked to the north and the face is now back 100

feet from its original outcrop. The quarry is mostly worked
out to the lot lines so that work has about ceased. The
main quarry shows the following ledges :

Feet.

Loam and clay cover 10

Red shales 1

Brown sandy shales 10

Blue sandstone 30

Banded blue sandstone 10

Red to Brown shales ( inbrewery well) 30

The lower courses in the quarry show cross bedding.
The 30 foot ledge breaks into layers four to five feet thick

which show more or less banding. At the east end of the

quarry the stone is exposed as follows:

Feet.

Shales and soil 10

Sandstone 4

Shales 1 y2
Sandstone 4

The cover of loam is a very sandy clay which breaks

with prismatic cleavage like the western loess deposit, and is

a river clay.

Cleveland Stone Company Quarry Near Parkersburg.

The Marietta sandstone is especially valuable for grind-

stones, and received its name from the grindstone quarries
near Marietta. Tt is the second important grindstone horizon
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in the country being only surpassed in quantity of output by
the Berea quarries near Cleveland. The Marietta stone is

claimed to have a better grit than the Cleveland stone, but

it is not so free working. The industry has been a most pros-

perous one on the Ohio side, but on the West Virginia side

while the stone is of similar quality and well located for

working and for transportation, it has been the policy of the

company to reduce the output until it has almost ceased.

The Cleveland Stone Company secures most of their pres-

ent supply from Berea, but it is hoped they will renew their

operations in West Virginia in the near future.

This company controls two quarries seven miles north

of Parkersburg. The old quarry is in the Ohio river bluff

near the Baltimore and Ohio railroad at a station named
Briscoe. The track at this place is 20 to 25 feet above the

river, and the sandstone comes down to the track level,

though the floor of the quarry is 35 to 40 feet higher. There

is a long line of these old quarries which have been aban-

doned four or five years, and a new quarry was opened about

a mile and a half south and a mile back from the railroad at

a point named Boaz. This quarry was worked three or four

years and abandoned in 1906, at least temporarily, so that

at present time no work is done in this section except in the

working up of accumulated stock,

Quarry. The quarry face in the old quarry on the river

bluff is nearly 600 feet east and west, but openings in this

ledge have been made down as far as the county road, a dis-

tance of about one mile.

A short distance from the grindstone quarry is an old

building stone quarry where the rock is tilted at an angle
of about 20 degrees to the south. The blocks are quarried
two feet thick, and are much foliated parallel to the inclined

bedding. The stone splits readily along these planes which

are marked by an abundance of white mica flakes. The rock a

short distance east is horizontal. Below the stone is a mass
of shales, and the quarry is located in a small ravine. The
tilted character is probably due to a slipping of the sandstone

on the shales below.

The sandstone in these quarries has a brown and blue
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color and contains much mica. A section of the old grind-

stone quarry shows :

Feet.

Reddish shales 10

Coarse brown sandstone 12

Compact blue sandstone 4

Pine grain brown sandstone 4

Both the blue and the brown sandstones were used for

grindstones.
In the new quarry at Boaz, illustrated in plate XIX,

the stone is mostly blue, but near the outer portion of the

quarry is brown. It has been worked in a trench 850 feet

long and 35 feet wide. The face is worked along a north

and south line. Toward the south the stone has less cover

and is brown in color and softer. The bottom ledge is

coarser in grain than the upper and has small flint particles

in it, so that it is not used for grindstones.

As the stone is followed to the west, the cover increases

and would require expensive stripping. A section of the new

grindstone quarry at Boaz shows :

Feet.

Clay and shale cover 3

Shaly sandstone 4

Blue sandstone (used) 10

Blue sandstone (not used) 5

While some of this stone has been quarried for build-

ing stone, the main use was for grindstones. The stone is

cut out of its ledge in a circular form and then hauled to the

mill at the old quarry on the river where it is turned smooth

and cut into proper form and size. These grindstones are

made 6 feet and less in diameter with a 10 to 24 inch face,

and a five inch square opening at the center to fit on a shaft.

The six foot stone usually has a ten inch face and weighs
about 4,000 pounds. A four foot stone with 27 inch face, in

the rough will weigh about 10,000 and when trimmed into

shape will weigh 8.472 pounds. In 1906, twelve men were

employed and the average output was three to four com-

plete grindstones a day.
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Chemical Composition. A sample of stone from the new

quarry was analyzed in the Survey laboratory with the fol-

lowing results:

Per cent.

Silica 89.73
Alumina 4.67
Iron 1.93

Lime oxide 0.12

Magnesium oxide 0.43
Alkalies 1.58

Loss, etc 1.54

Microscopical Structure. Mr. S. L. Powell of John Hop-
kins University examined a thin section of the Briscoe sand

stone and reports as follows : "This rock was originally a

sand composed essentially of grains of quartz feldspar, kao-

lin, and a little mica (biotite). Quartz is the predominant

mineral in the rock. The quartz grains vary greatly in out-

line, some are well rounded, others elongated and water

worn, and yet others have jagged, sharp angular borders.

Generally the grains of quartz have been slightly enlarged

by secondary silica ; and when in contact, silica forms the

cement for the grains which in certain areas of the section

are fairly well cemented, in others they are not.

"Feldspar is abundant, both orthoclase and plagioclase,

and in all stages of preservation from a few fresh ones show-

ing beautiful twinning stations to those completely altered.

The abundance of feldspars and probably other original fer-

ro-magnesian constituents have given rise to a considerable

development of secondary minerals
; such as calcite, chlorite,

muscovite, oxide of iron, and kaolin. These minerals have

developed by intergrowth into compact masses, filling the

interspaces between the grains. Together with the silica

above mentioned, they constitute the bonding material for

rock. The average diameter of the grains of this sandstone

is about 0.3 to 0.4 millimeter."
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WAYNESBURG SANDSTONE.

Naughton Quarry at Cornwallis, Ritchie County.

Cornwallis is a small town on the main line of the Cin-

cinnat ; and Grafton division of the Baltimore and Ohio

railroad, 30 miles east of Parkersburg. In this locality quar-
ries have been worked for forty years. The line of old quar-
ries extends for four or five miles along the railroad. The
sandstone here forms abrupt cliffs along the creek valley and

is correlated with the Waynesburg Sandstone. The under-

lying Monongahela Series appears to have been greatly er-

oded, and the coal is gone.

At the present time only one quarry is operated in this

area along the railroad. It is located a short distance west

of the Cornwallis railroad station and has been worked for

12 or 15 years by Michael Naughton. This quarry has been

one of the largest in the State. A few years ago 30 to 40
men were employed and 50 to 60 cars of stone were shipped
a month. At the present time 3 to 5 men are employed and

about one car shipped daily during the working season.

The stone has a buff or yellow brown color, and is coarse

in texture. It is composed of small rounded grains of white

quartz with the groundmass of brown particles. The quartz

grains are loosely cemented so that the stone readily crum-

bles but becomes more resistant after exposure to the air

Mica flakes occur through the stone, but are not abundant,

and the rock is pitted with white, kaolin particles which give

it a speckled appearance very characteristic of this sandstone

wherever found in western part of the State.

The stone has been shipped to Clarksburg and Parkers-

burg for buildings, but its great use has been for bridge piers,

especially along the B. & O. railroad, and it is regarded as

one of the best bridge stones in the State. A car of bridge

stone contains 25 to 30 yards, and a car of rubble or build-

ing stone contains 35 to 40 yards.

Quarry. The floor of the quarry is 118 feet above the

B. & O. track, and about too feet above the car loading plat-



272 ASPHALT AND OTHER MINERAL RESOURCES.

form at the switch. An incline track and cable carries the

stone from the quarry to the track below.

The quarry face runs east and west ioo feet, and is

worked back about 40 feet. The cover consists of 8 to 10

feet of weathered stone and shales, and the height of the

quarry face is 30 to 35 feet. Its top consists of 3 feet of

light gray soft stone, and the bottom ledge of 10 feet shows

a layer of reddish stone 2 to 4 feet thick at its base.

To the west across a small ravine is a second quarry

(see plate XXI) also worked by Mr. Naughton, and the

stone here shows a similar thickness and character. In the

face of these quarries, a few large nodules or niggerheads

occur, five feet in diameter, but they are not as abundant as

in the Ohio river quarries in this same sandstone. Some of

the quarry ledges are banded, and in some of the rock, brown

soft sand spots occur, and these breaking out leave the

blocks quite porous.

The joint planes run N io° E. N 50 E. N 30 W.

Chemical Analysis. An average specimen of this quarry
was analyzed in the Survey laboratory with the following

results :

Per cent.

Silica and insoluble 95.78

Iron and alumina 2.73

Lime oxide Trace

Magnesium oxide 0.15

Moisture and loss 1.50

This analysis shows a very pure sandstone, with low

percentage of impurities.

Microscopical Structure. Mr S. L. Powell makes the fol-

lowing report on a thin section of Cornwallis stone: "The

rock is composed of moderately well rounded, also angular

quartz grains, a considerable amount of feldspar and kaolin.

There are a few flakes of biotite, also a few garnets.

"The cement is in part silica, and partly yellow oxide

of iron which together with a dark oxide lines the cavities

and surrounds the individual grains. Some portions of the

rock section contain quartz grains cemented by silica.
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"The feldspars are generally much altered, and some of

them completely broken down into a mosaic of secondary
minerals. The biotite as also much altered, and the color of

the rock is due to the large amount of yellow oxide of iron

present. The quartz grains average about 0.6 millimeter in

size."

Zinn and Moats Quarries at Harrisville, Ritchie County.

Harrisville is the county seat of Ritchie county, located

five miles southeast of Cornwallis, and connected by a nine

mile narrow gauge railroad with the B. & O. at Pennsboro.

The Waynesburg sandstone outcrops in the hills around Har-

risville, and has been quarried for many years for local sup-

ply.

The stone at the Zinn quarry just west of town at the

side of the county road is similar in color to that at Corn-

wallis but has a more compact texture. A section of this

quarry shows :

Feet.

Cover of soil and broken stone 3

Shaly sandstone 3

Gray to brown sandstone 12

Brown sandstone 10

One-half mile southwest of town is the Moats quarry
with a face 50 feet long east and west, and is worked back

to the south 8 to 10 feet. The stone is fine grained in tex-

ture, light gray or blue in color. Small flakes of white mica

through the rock, also spots of biotite flakes. The stone can

be carved and works free in all directions. It was used in

the ornamental front of the First National Bank building at

Harrisville, and if worked on a larger scale should make a

profitable quarry. The floor of the quarry is three feet above

the creek level. The cover soon increases as followed back

into the hill which rises 100 to 150 feet, and is composed of

shales and sandstone ledges.

A section of the Moats quarry shows:
18



274 ASPHALT AND OTHER MINERAL RESOURCES

Feet.

Light buff irregular stone 8 to 10

Gray sandstone, breaks shaly 4

Brownish gray sandstone 2

Gray or blue sandstone 6

Brownish sandstone 4

The joint planes run N 40 E. N 40 W, also east and

west.

SEWICKLEY SANDSTONE.

Riggs Quarry at St. Marys, Pleasants County.

In the river bluffs around St. Marys on the Ohio river

there is a heavy sandstone stratum with a small coal vein

below. North of the town this sandstone is correlated with

the Waynesburg, but the rapid rise to the west to the Bel-

mont-Volcano fold brings to the surface lower rocks, ex-

posing the Sewickley Sandstone in the ravine just south of

the town at the Riggs quarry. This rock was correlated with

the Uniontown Sandstone horizon in Volume IV, but the

results of the county survey would place this stratum at the

Sewickley horizon as explained in Chapter III of this report.

The Zack Riggs quarry is located at the lower edge of

the town of St. Marys up a little ravine, locally called Tan-

yard Hollow. The stone is granular and the grains small

giving a fine texture. A few layers show a pebbly sand-

stone or conglomerate. The color varies from a blue or yel-

lowish stone to buff. It is quarried on a small scale and

used in the town.

Quarry. The face of this quarry runs N 20° W and is

140 feet long and worked back at the top 20 feet giving a

lanting outcrop. The rock dips N 40 E at an angle of 12

degrees. A section at the center of the quarry shows:

Feet.

Red clay 4

Red shales 3

Sandstone, foliated and broken 4

Buff sandstone 10 to 12

Blue sandstone 2

&
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At the north end of the quarry the following section was
measured :

Feet.

Soil 3

Sandstone, buff 8

Sandstone, blue 10

Across the ravine below the last section, the rocks are

exposed as follows :

Feet. Inches.

Shales, buff 2

Shales, blue and black 2

Coal. Sewickley 1 2

Clay and shales 10

The joint planes run N 70° E and N 50 W.

COAL.

Samples of the Upper Freeport Coal near Borland and

Horseneck were analyzed in the Survey laboratory with the

following results :

Coal From S. A. Childers Mine. Horseneck,
Pleasants County.

Proximate Analysis. Ultimate Analysis.

Moisture 1.63 Carbon G9.61

Volatile Matter 38 .43 Hydrogen 6.16

Fixed Carbon 49.91 Oxygen 8.37

Ash 10.03 Nitrogen 1.31

Sulphur 4.52

100.00 Ash 10.03

Sulphur 4.52

Phosphorus 0.004 100.00

B. T. U. calculated. .13.331

Coal from J. H. Flowers mine. Horseneck, Pleasants County.
Proximate Analysis. Ultimato Analysis.

Moisture 2.47 Carbon 73.21

Volatile Matter 38.64 Hydrogen 6.84

Fixed Carbon 53.39 Oxygen 12.36

Ash 5.50 Nitrogen 1.28

Sulphur 0.71 Sulphur 071

Phosphorus 0.009 Ash 5.50

B. T. U. calculated... 13.957 .

100.00
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Coal from A. W. Wise mine. Borland Springs
Wood County.

Proximate Analysis.

Moisture 1.15
Volatile Matter 35.60
Fixed Carbon 52.41

Ash 10.84

100.00

Sulphur 4.23

Phosphorus 0.008
B. T. U. calculated . . . .14,345

Ultimate Analysis.
Carbon 72.37

Hydrogen 6.48

Oxygen 4.80

Nitrogen 1.36

Sulphur 4.23

Ash 10.84

100.00

Coal from R. N. Corbett mine (new) near Borland,

Pleasants County.

Proximate Analysis.
Moisture 0.81
Volatile Matter 38.04
Fixed Carbon 51.14
Ash 10.01

100.00

Sulphur 3.29

Phosphorus 0.005
B. T. U. calculated 14,600

Ultimate Analysis.
Carbon 71.71

Hydrogen 7.30

Oxygen 6.33

Nirogen 1.36

Sulphur 3 .29

Ash 10.01

100.00



CHAPTER IX.

CLIMATE OF PLEASANTS, WOOD AND
RITCHIE COUNTIES.

The counties of Pleasants, Wood and Ritchie are located

in the Ohio valley, within latitude 39 28' and 39 5'; and

longitude 81
°

45' and 8o° 49'. The elevation of the land

varies from 550 to 580 feet along- the Ohio river, to 1000 and

1500 feet in the interior of the counties.

The climate data in this chapter has been kindly fur-

nished by H. C. Howe, section director at Parkersburg of the

United States Weather Bureau, and his discussion of the

climate of West Virginia at the end of this chapter has been

prepared for this report.

There are three observation stations in this area main-

tained by the weather bureau. The Bens Run station at

northern edge of the area in Pleasants county was established

in 1903 at the store of J. D. Riggs with an elevation of 622

feet A. T. The Cairo station in Ritchie county dates from

1902 and is in charge of Mr. Van A. Zevely. This station has

an elevation of 66j feet A. T. The Parkersburg station records

date from 1888, and the elevation is 638 feet A. T.

Temperature.

In Table I. the mean monthly and annual temperatures
at Bens Run for 8j4 years are brought together. The lowest

mean annual temperature was 51. 8° in 1904, while the high-
est was 54. 9 in 1906. The mean annual temperature based

on the records for eight years, is 53. 2°.
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The coldest month in the year, according to these records

is February with an average of 29. 2°, and the warmest month
is July with a temperature of 75. 4 . The coldest month in

the eight years record was January 1904 with an average

monthly temperature of 23. 6°; and the warmest month was

July 1901 with a temperature of 79. 6°.

Table I.—M«
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and ii years. The

Parkersburg station

55. 6° in 1900, with

temperature was 22

55. 6° in 1900, with

temperature was 22

74. 6° in July 1901

is 53-6°.

lowest mean annual temperature at the

was 52. 3 in 1904, and the highest was
an average of 53.9. The lowest monthly
.2° in January 1903, and the highest was
an average of 53.9. The lowest monthly
.2° in January 1893, and the highest was

The mean annual temperature at Cairo

Table II.—Mean Monthly and Annual Temperature, Wood County.

Parkersburg Feb. April May uly Aug. Sept. Oct. He Annual

1888 . .

1889 . .

1890 . .

1891 . .

1892 ..

1893 . .

1894 . .

1895 . .

1896 . .

1897 ..

1898 ..

1899 . .

1900 ..

1901 . .

1902 . .

1903 . .

1904 . .

1905 . .

1906 . .

1907 . .

1908 . .

1909 . .

Average

36.4
42.4
35.5
27.4

[22.2
37.4
28.6
33.3
29.0
36.8
32.4
35.5
33.6
30.7
33.0
27.1
25.7
39.3
37.3
32.0
38.0

30.0 43.

43.4 36.

39.6138.

37.8J37.

35.6|41
33.3|48.
22.5

52
9 53

54,

34.2
37.7
33.6
25.2
31.4
27.0
26.2
34.8
28.8
25.5
31.6
31.0
32.2
40.8

39.

35.

47.

48.

43.

37.

44.

44
51.

44,

47.

36.

51.

48.

41.

51.

,7|54
0152.

7|54.
2(59.

1|52.

6]49.
0156.

62
61,

58.

62.

.7160
5|62.
8162.

53.

48.

51.

53.

48.

52.

55.

46.
54.

53.

70.

58.

64.

66.

65.

62.

67
67.

0|63.

9]64.
2|64.
0159.
65
62

68.

74.

72.

75.

[72.
72.

74.

71.

70.

73.

73.

72.

72.

69.

66.

71.

71.

72.

68.

71.

73.1
74.2
73.2
70.0
73.6
76.1
75.5
73.2
74.6
76.5
77.5
76.0
76.6
79.6
75.6
75.1
73.6
75.5
74.0
74.2
76.6

72.0
70.1
70.0
71.4
73.3
72.2
73.8
76.2
73.6
71.9
75.8
76.0
78.6
75.2
72.0
74.1
72.4
73.2
77.3
71.2
73.4

61.9
64.0
65.0
69.0
66.2
67.1
70.2
72.8
65.9
68.2
70.6
66.4
72.6
65.9
66.2
67.8
68.8
67.6
71.2
67.9
69.0

49.0
50.0
54.6
52.6
53.0
55.6
56.0
49.6
51.4
59.8
56.6
59.2
63.0
56.2

57.8
56.0
55.6
55.2
54.9
51.6
56.8

45.2
43.5
45.5
42.2
40.5
41.8
40.3
45.6
48.7
45.3
42.2
46.8
45.3
38.7
51.6
39.6
42.1
42.0
44.4
42.1
44.6

35.7
47.2
32.9
40.6
38.0
37.0
36.2
37.4
36.8
37.4
32.8
34.2
35.0
32.0
34.2
27.4
32.3
36.2
36.4
37.1
36.8

53.5
54.5
53.8
52.4
53.0
54.9
53.1
54.6
54.6
55.1
54.6
55.6
53.0

53.9
53.9
52.3
53.1
54.8
53.1
55.1

53.9

Table III.—Mean Monthly and Annual Temperature, Ritchie County

Cairo
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Figures 8 and 10 illustrate in graphic form the variations

given in these two tables.



Plate XVIII.—The Grahamite Fissure at Ritchie Mines near
McFarlan.
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Table IV shows the maximum and minimum recorded

temperatures at Bens Run. Tables V and VI give similar data

for Parkersburg and Cairo.

Table IV.—Maximum and Minimum Recorded Temperatures.
Pleasants County.

Ben s Run Jan.
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Table V.—Maximum and Minimum Recorded Temperatures,

Wood County.

Parkersburg

1888 ..

1889

1890 ..

1891 ..

1892 ..

1893 ..

1894 ..

1895 ..

1896 .

1897 ..

1898 ..,

1899 ..

1900 ...

1901 . . .

1902 ...

1903 ...

1904 ...

1905 ...

1906 ...

1907 ...

1908 ...

1909 .

Highest

Lowest

Jan. Feb. Ma

|

60
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Table VI.—Maximum and Minimum Recorded Temperatures.
Ritchie County.

Cairo
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Snowfall.

Table VIII gives the average snowfall at Bens Run based

on 8 years record, and at Parkersburg based on 20 years
record. Table 153 shows the annual snowfall at the three sta-

tions of the area . The snowfall is greater at Bens Run than

at Parkersburg each year of the records. The average snow-
fall at Parkersburg is little less than at Wheeling (29.1).

Table VIII.—Average Snowfall (Inches.)

Yrs. Feb. Mi April May Oct.

Bens Run
| 8|10.4| 9.1| 7.9| 4.41 Tl 0.3

Parkersburg
| 20| 7.6| 7.6| 6.1| 1.4| T| T

No Dec. Ann

1.51 5.6|39.2
0.1 5.0127.8

Table IX.—Annual Snowfall (Inches.)
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PRECIPITATION.

Table X shows the monthly and annual precipitation at

Bens Run for a period of nine years, with the average month-

ly and annual rainfal for this period. The month of great-

est rainfall was August 1906 with 8.62 inches, and the least

was November 1904 with 0.15 inches. The greatest annual

rainfall was 59.74 inches in 1907. and the least 31.40 inches in

1904. The average annual rainfall 46.83 inches.

Table X.—Monthly and Annual Precipitation, Bens Run.

Year
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Table XI shows the monthly and annual precipitation at

Parkersburg for a period of 20 years. The greatest monthly
rainfall was 10.33 inches in July 1888, and the least was 0.07
inch in October 1897. The greatest annual precipitation was

62.67 inches in 1890, and the least was 24.34 inches in 1904.
The average annual precipitaion is 39.59 inches.

Table XI.—Monthly and Annual Precipitation, Parkersburg.

Year

1888 ..

1889 . .

1890 . .

1891 ..

1892 .

1893 . .

1894 . .

1895 ..

1896 . .

1897 . .

1898 . .

1899 . .

1900 ..

1901 ..

1902 ..

1903 ..

1904....

1905 ..

1906 ..

1907 . .

1908 ..

1909 . .

Average

Jan.
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Figures 13 and 14 illustrate in graphic form the data

given in the above table.
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Figure XIV.—Monthly Rainfall at Parkersburg (20 Years.) a.

Maximum, b.—Average, c.—Minimum.
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Table XII and figures 15 show the monthly and annual

precipitation at Cairo. .

Table XII.—Monthly and Annual Precipitation, Cairo.

Year
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Clear, Cloudy, and Rainy Days.

Table XII shows that the number of clear, cloudy, and

rainy days at Parkersburg. Rainy days were those in which

most of the day was rainy, while days with local showers or

showers of short duration were classed as cloudy days. Months

marked with no rainy days were therefore not always with-

out rain, but the rainfall was usually low in such months.

The partly cloudy days are omitted in this table.

Table XIII.—Fair, Cloudy, and Rainy Days at Parkersburg.

January February March
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July August

1SSS 117

1889
1890
1891
1892
1893
1894

1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908

15

19

|16
10

20

12

11

6

6

13

11

19

10

15|
21

I4|
17

11|
14

161

12|12

7|15
9

13

2

10

6

9

16

7

9

9

U'

5

4

2

5

12

IS

10

9

12

20

1G

7

11

5

121110

11

10

91

7i

9)

151

4|12'

8|14|
3116

4 131

12

21

10

11

15

14

14

11

15

161

9

3

13

8

IS

10

c

10

10

4

12

7

4

6

5

2

5

4

6

81

3!

11

7

1G

15

11

9

10

11

11

9

11

7

8

13

6

5

10

12

11

11

September



WEST VIRGINIA GEOLOGICAL SURVEY. 295

Climate not only determines the vegetable life of a state

or country, but also moulds the physical, mental and moral

conditions of mankind. Aboriginal races defied the weather,

but today we study the elements. A knowledge of climate is

becoming more and more important. A brief outline of the

climate of our state may not be out of place. The scope must

be general, as there is not space for details.

West Virginia lies in two great drainage basins, the

principal tributaries of the Ohio river rising in the Appal-
achian mountains, and the rivers to the east of the height of

land, or in the eastern panhandle section, forming or being

tributaries of the Potomac.

Owing to physicial conditions and latitude, the climate

of the state is varied, but genial and healthful. The precipi-

tation is ample and well distributed, and seasons of severe

drought are uncommon. Protracted spells of uncomfortably
warm weather are infrequent, and cold periods are of short

duration and not severe.

The summer rainfall occurs mostly during thunderstorms,

or as moderate showers in connection with low pressure

areas that pass north of the state. The heaviest precipitation

during the fall and winter months occurs during the passage
of storm areas from the Southwest northeastward over the Ohio

valley. Most of the storms in or south of the Gulf of Mexico

pass to the eastward without giving much precipitation in the

state, but sometimes these storms cause heavy precipitation

over the southern and eastern counties, and occasionally over

the whole state.

The annual precipitation averages about 43 inches. Gen-

erally speaking, the average in the Monongahela basin is

about 47 inches, and in the mountain region nearly 49 inches.

Over the extreme western counties an average of about 41

inches is received, while over the eastern panhandle country

the annual fall is about 35 inches. The averages are below

40 inches in the northern panhandle section and over the

southeast counties. The average is highest in July, and low-

est in western portion in September and in the eastern por-

tion in October. As a rule, the precipitation during the spring
months exceeds the winter average by nearly two inches,
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and the summer average is only slightly less than the spring

average. The rainfall for September, October, and Novem-
ber is practically two-thirds of the summer average. The
snowfall is usually light over the western and southwestern

counties. Moderate snows occur over the middle portions of

the state and the panhandle sections, and moderately heavy
snow storms are not uncommon in the mountain counties.

The annual temperature of the mountain region averages
about 50 . The average over the western counties range from

about 51
°

in the northern counties of the panhandle section

to about 58 in Logan and Mingo counties. The average for

the eastern panhandle section is about 53 . The mid-sum-

mer, or July averages, range from about 73 to about 78

over the western counties. For the eastern panhandle sec-

tion the average is about 74 , while the average for the moun-
tain counties is about 70 . Turning to December we find the

western average ranging from about 31
°

to 39 ,
the mountain

averages from 30 to 33 ,
while over the eastern panhandle

the average is nearly 35 .

Maximum temperatures above 90 seldom occur, and the

nights in summer are generally comfortable, especially in the

mountain districts, which are justly celebrated as summer re-

sorts. Late frosts in spring or early frosts in autumn are un-

common. July is the warmest month and February the cold-

est.

Traversed from north to south by the Appalachian moun-

tains, with peaks rising in the north to elevations of nearly

4,800 feet and in the south to about 3,700 feet, networked

with delightful valleys, the state presents a wonderful range
in climate. Rising in the mounains to the eastward, the Big

Sandy, Guyandotte, Great Kanawha, and Little Kanawaha
rivers sweep northward over the state to the Ohio, while in

the north the Monongahela and its tributaries flow northward

to help form the Ohio—that noble river that marks the west-

ern boundary of the state for more than 260 miles. East of

the Appalachian crest we find a delightful and fertile section,

sloping eastward from the mountains to an elevation of 244

feet in the southwest part of Jefferson county. The rivers of

this section flow northward into the Potomac.
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As to climate, scarcely anything more could be desired

than is now enjoyed in the beautiful valleys and scenic moun-

tains of the state. It is no wonder that the West Virginian

loves his native land. The climate of West Virginia does

not disappoint the home or health seeker.



CHAPTER X.

SOIL SURVEY OF THE PARKERSBURG
AREA.

By F. N. Meeker and W. J. Latimer.

DESCRIPTION OF THE AREA.

The Parkersburg area is located in the northwestern

part of West Virginia and comprises the adjoining counties

of Wood, Ritchie, and Pleasants. Wood County contains 357

square miles, Ritchie 457, and Pleasants 142, thus making the

area covered by the survey 956 square miles. The area is

bounded on the north by the Ohio River and Tyler and Dod-

dridge counties ; on the east by Tyler, Doddridge, Gilmer,

and Wirt counties; on the south by Gilmer, Calhoun, Wirt,

and Jackson counties
;
and on the west by Calhoun, Wirt, and

Jackson counties and the Ohio River. In an east-and-west

direction it has a length of about 50 miles, while from north

to south its greatest width is about 33 miles.

All of the upland of the Parkersburg area is very rough
and hilly. From many of the hilltops and ridges the region

presents a picturesque appearance, resembling a very moun-

tainous country on a small scale. The hills often converge to

1. U. S. Department of Agriculture Bureau of Soils, in cooper-

ation with the West Virginia Geological Survey. Published by per-

mission of Prof. Milton Whitney, Chief of Bureau of Soils, Washington,

D. C.
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sharp peaks, while the ridges are in many cases only a rod

or two wide. The most of the hillsides are steep and the val-

ley bottoms are usually very narrow. Although the topog-

raphy of the area is rough throughout, generally speaking,
the roughest areas are to be found along the streams flowing
into the Ohio and Little Kanawha rivers. Immediately along
these rivers the country is, if anything, less broken than that

along their tributaries. A large number of the smaller streams

throughout the area have valley walls rising quite abruptly
from ioo to 400 feet above the stream bed. The hillsides are

often precipitous in character and in many cases show sand-

stone rock strata from 20 to 30 feet in thickness, while in

others they are seen to be strewn with huge, irregularly

shaped bowlders which have been broken off the underlying
rock strata occurring farther up the hillsides. The high and
low water levels of the Ohio River, as given by the United

States Geological Survey, in the southwestern part of the area

near Belleville, are 606 and 550 feet above sea level, respec-

tively. At Parkersburg the same levels are 618 and 564; at

Marietta, 621 and 570 ;
and at Long Reach, a point about 2.y2

miles north of this area, they are 632 and 581 feet, respective-

ly. One of the highest peaks in the area is Kings Knob, in

Ritchie County, about half a mile south of Five Forks. It

has an altitude of 1,367 feet, so that within the area there is

a range in elevation of over 800 feet.

In the western part of the area, between Lubeck and the

Ohio River, the topography is somewhat more gently rolling.

The same is true in a few sections near the Little Kanawha
River, but outside of these sections a topography of this char-

acter is seldom seen in the uplands, except here and there

over small areas on the somewhat broadened ridge tops.

The most valuable farming land in the Parkersburg area

is the bottom land, occurring irregularly along both the Ohio
and Little Kanawha rivers. Its greatest width along the

former river is about three-fourths mile, while along the lat-

ter it sometimes reaches a width of a mile. A very noticeable

feature about the bottom land along the Ohio is that it is in

many places made up of quite well-formed terraces, the height
')f one terrace above another varying from about 5 to 20
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feet. Above the so-called "first bottom" the terraces are lo-

cally termed "second" and "third" bottoms. Only a compara-

tively small amount of first bottom occurs along the Little

Kanawha River, the largest area being only a short distance

from its mouth, at Tavennersville. Nearly all of the remain-

ing bottom land along this stream as it occurs in this area at a

higher point above water level, and at Tavennersville a high
and well-defined terrace is seen.

The Ohio River receives the drainage waters of the en-

tire area. It has an average width of about one-fourth of a

mile and forms the northwestern boundary of both Wood
and Pleasants counties. The largest stream flowing through
the area is the Little Kanawha River. This stream rises

in the central part of the State, in Upshur County, and flows

in a northwesterly direction, crossing the southwestern boun-

dary of Wood County, 2^4 miles east of Leachtown. From
this point it flows irregularly in a northwesterly direction,

reaching the Ohio River at Parkersburg. The two principal

streams in Ritchie County are the North and South Forks

of the Hughes River. The North Fork rises in the northeast-

ern part of the county and flows in a southwesterly direction

through its northwestern part. The South Fork rises in the

southern part of Doddridge and flows irregularly in a west-

erly direction through the southern part of Ritchie County
near Cisko, forming the Hughes River proper, which flows in

a northwesterly direction through Wirt County, reaching the

the Kanawha River at the boundary line between Wood and

Wirt counties. The principal tributaries of these two streams

are Grass Run, Bonds, Spruce and Bone creeks. A good-
size stream in the northern part of the area is Middle Island

Creek. It enters Pleasants County at its extreme northeast-

ern part and flows in a southwesterly direction through the

northern part of the county, reaching the Ohio River at St.

Marys. The principal smaller stream of Pleasants County is

McKim Creek, which enters Middle Island Creek near Union

Mills. The principal smaller streams in Wood County are

Pond, Tygart, and Worthington creeks. Many of the larger

streams are very crooked and wind back and forth, often loops

of half a mile or so. The drainage basin of these streams is



Plate XIX—a.—Marietta Sandstone at Cleveland Grindstone

Quarry at Briscoe.

Plate XIX—b—Grindstones cut at Briscoe Quarry
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made up of an irregular network of smaller streams which

very often flow on bedrock through deeply carved V-shaped
channels. The depth of these valleys varies from ioo to 400
feet and the fall per mile is often over 100 feet. The main

roads are very frequently in these valleys, and in many cases

the stream bed is utilized as a road. After leaving the stream

the road winds its way up to the top of the divide, only to

descend at once into another valley.

The first permanent settlers in this area came mainly
from Maryland, Virginia, and Pennsylvania in about 1770
and located along the Ohio River, principally around Wil-

liamstown and in the vicinity of Parkersburg. During the

following sixty years many others came to the area from the

same States, some also from New York and New England,
and a few of these were from Scotland and Ireland. Nearly
all of the earliest settlers were attracted to the area by the

rich lands and the transportation advantages afforded by the

Ohio and Little Kanawha rivers. Others coming later located

along the principal streams some distance away from these

rivers. The present farming population is made up principally

of descendants of the original settlers. The other classes are

composed of those who have been attracted here in recent

years, mainly on account of the discovery of oil and gas.

Only a few negroes are found in the area, and almost all of

these are at Parkersburg.
The population of the counties forming this survey at

each decennial period, commencing with 1820. is shown in

the table following:

Population of the Counties Comprising the ParkerslMirg Area.

County.
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ing made up of parts of Lewis, Tyler, and Wood. Pleasants

County was formed from territory taken from Wood, Tyler,

and Ritchie on March 29, 1851.

The largest town within the area is Parkersburg. It is

a thriving city and is growing rapidly. The census of 1900

gave the population as 11,703, and conservative estimates

place the present population at about 22,500. It not only has

a large number of manufacturing plants, but it also is an im-

portant center for both jobbing and retail trade. St. Marys
is also a thriving place. The population has probably doubled

since 1890 and is now thought to be about 2,000. Both of

these places are situated on the Ohio River. Two other

small but quite important places, located on the same river,

are Belleville and Williamstown. The city of Marietta in

Ohio, is located directly across the river from the latter place.

Pennsboro, Cairo, and Harrisville are three other enterprising

towns in Ritchie County. The first two are situated on the

main line of the Baltimore and Ohio Railroad, while the lat-

ter is the terminus of the Lorama Railroad, a line connecting

with the Baltimore and Ohio Railroad at Pennsboro. Through-
out the area there are a large number of smaller but thriving

places having from 100 to 200 inhabitants.

The most important industry in the area is that of ob-

aining petroleum. This was first begun in about the year

1864, when oil was found at Volcano. Within a short time

after this many other wells were drilled near this place, and

for a period of fifteen years the production was very large.

It, however, gradually decreased until at the present time

onlv a comparatively small amount of oil is obtained from

that field. In 1879 the town was burned, and since then lit-

tle or nothing has been done toward rebuilding it. About

1890 both oil and gas were discovered in other parts of the

area, and as a result the business activity in several of the

towns was increased materially. At the present time produc-

ing wells are to be found over the larger part of the area and

many new ones are being sunk. The lands are usually leased

to the oil companies for a stipulated amount per acre, which

amount is ordinarily paid to the owner of the farm until a well

is obtained, when in the place of the rental the farmer re-



WEST VIRGINIA GEOLOGICAL SURVEY. 303

ceives a royalty of one-eighth of the oil produced. The oil

production within the area at the present time is not as large

as it was in the earlier history of the industry.

About 1865 an asphalt mine was discovered near Mac-

farlan, and for a number of years a material of high grade was
obtained from it, but at the present time it is worked only in

a small way. Through the area there are a few small coal

mines, but none of them have a production other than for lo-

cal use. Sandstone is quarried in several places for building

purposes.

The area is well supplied with transportation facilities.

The Baltimore and Ohio Railroad extends from Parkersburg
east through Cairo, Ellenboro, and Pennsboro thus giving

through connections with all eastern points. At Parkersburg
the same road connects with Cincinnati, St. Louis, and other

points to the west. Following the Ohio River on the West

Virginia side is the Ohio River division of the Baltimore and

Ohio Railroad, connecting all points in the area along the

river with Pittsburg to the northeast and with Kenova and

intervening points to the southwest. Passing from Parkers-

burg across the river is also the Zanesville branch of the

Baltimore and Ohio Railroad, which gives good service to

Chicago and points to the northwest. The Little Kanawha
Railroad extends from Parkersburg through Wood County

along the Little Kanawha River to Palestine, in Wirt County.
The Lorama Railroad connects Harrisville. the county seat

of Ritchie County, with the main line of the Baltimore and

Ohio at Pennsboro. The Cairo and Kanawha Railroad ex-

tends from Cairo to Macfarlan, a point in the southern part

of Ritchie County. Reaching from Parkersburg to Marietta

is an electric line which connects these two places with all

intermediate points. This line is equipped to carry both

freight and passengers. At the present time two other short

railroads are being built within the area—one from Corn-

wallis to Harrisville and the other from Goose Neck to Pull-

man, in the eastern part of Ritchie County. The area has ex-

cellent water transportation facilities. By this means ma-

terials may be shipped both to and from points to the north

and northeast or southwest into the Mississippi and its
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tributaries. The Little Kanawha River also affords good

shipping connections with all points in the interior of Wood
and Wirt counties.

The Parkersburg area has a fairly good public road sys-

tem. In the most hilly sections, however, many of the roads

are very rough, and during the winter and after continuous

rains are very heavy, especially over areas of red clay. At

such times teams of from four to six horses are ordinarily

used for hauling purposes. During the summer months the

roads are usually in very good condition.

The cities of Parkersburg and Marietta, together with

the other smaller places through the area, constitute the local

markets. These towns usually furnish a greater demand for

general farm and dairy products and truck crops than is sup-

plied from the surrounding country. The most important ag-

ricultural products of the area are corn, hay, cattle, and sheep.

Of these the last two are the most important. Sheep are raised

for both mutton and wool, while the cattle are handled both

for veal and for beef. Nearly all of the veal and mutton is

sold to local dealers. The principal cattle market is Pitts-

burg, while that for wool is Philadelphia, though some wool

is sold in Pittsburg and Baltimore. The farmers generally

sell these products to local dealers, who in turn ship to the

distant markets.

Practically the same conditions as regards means of com-
munication exist in this area as are found in southeastern

Ohio. Not only are all towns and villages connected by
telephone, but nearly every farmer is likewise provided with

this means of communication. The farmer owns his own in-

strument and a share in a line leading to some central or ex-

change point. Small annual fees are paid to meet the expense
of line maintenance and for paying attendants at the central

points. Throughout the area there are several independent

telephone companies of this character, and in most cases ar-

rangements are so made that those having an interest in one

line are allowed free service over other lines. The outlay to

the farmer is very small and is many times compensated for

by the service obtained.
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CLIMATE.

The climate of the Parkersburg area is healthful and is

well suited to general farming. The annual average temper-
ature is 53 F. The average temperature of the two coldest

months—January and February—is about 33 F. The tem-

perature seldom reaches ioo° in summer or the zero point in

winter. The lowest temperature for Parkersburg for a period

of fifteen years was 2J° below zero, while absolute maxi-

mum for the same period is 102 F. The annual rainfall of

the area averages about 41 inches. The greatest precipitation

usually takes place during June and July, when it is needed

for growing field crops, while the least generally occurs during

September, October and November. Comparatively little

snow falls during the winter, and this melts quickly, seldom

remaining on the ground more than a few days. Some of

the more progressive farmers practice winter plowing, and

thus gain the benefit to be derived from the alternate freezing
and thawing of the ground during this season.

The first table following gives the normal monthly and
annual temperature and precipitation for the area, as shown

by the Weather Bureau records at Parkersburg, Cairo, and
Bens Run. For Parkersburg the data are based on records

for nineteen years, for the other stations the records are for

the years 1903 to 1907, inclusive. In the last table the dates

of the last killing frost in spring and the first in fall are given
for the same places, showing the growing season to cover

about one hundred and sixty days.

20
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Normal Monthly and Annual Temperature and Precipitation.

Month.

Parkersburg,

Temper-
ature.

Precipi-
tation.

Cairo .

Temper-
ature.

Precipi-
tation.

Bens Run.

Temper-
ature.

Precipi-
tatiou.

January .

February
March . . .

April
May
June ....

July
August . .

September
October . .

November
December

|

°F.
\ Inches.] °F Inches,

33.0
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the mouth of the Muskingum River. In 1773 some Pennsyl-
vanians made settlement at the mouth of the Little Kanawha

River, where the city of Parkersburg now stands. A so-called

"settlement title" was obtained to 400 acres at this point. At

both of these settlements corn, wheat, flax, and Irish potatoes

were raised. Both wild game and fish were very plentiful.

Shortly after these first settlements, and before many others

along the river had become at all permanent, Dunmore's war

and a long period of troubles with the Indians occurred. Many
settlers to the northeast, about Wheeling, were obliged to

take refuge at Fort Henry at Wheeling or to go back to their

old homes in Pennsylvania and Maryland until the danger
should be passed. After the close of the Revolution, how-

ever, the danger from the Indians was not so great and per-

manent settlers and surveyors began to come back to this lo-

cality. In 1785 a party from Pennsylvania came by boat

down the Monongahela and Ohio rivers, intending to go to

Kentucky. They, however, did not go farther than the mouth

of the Little Kanawha, up which stream they went for a

short distance, landing on its south bank. This was the be-

ginning of another permanent settlement in this area. At

about this same time still another one was started at Belle-

ville. Between the years of 1785 and 1800 quite a large num-

ber of new settlers came to this section, locating principally

along the Ohio and Little Kanawha rivers. Settlements

reached as far up the latter river as Elizabeth, just southwest

of Wood County. The principal crops raised were corn,

wheat, flax, and potatoes, together with some garden vegeta-

bles. Supplies were brought into the country from Pittsburg

by boat and from Virginia by wagon and were exchanged for

furs and pelts.

Development of the eastern part of the area began about

the year 1800. It was first brought into notice through the

opening of what was known as the "state road," the act au-

thorizing the surveying and opening of which passed the Vir-

ginia house of burgesses in 1789. This road extended from

Alexandria, Va., westward over the Allegheny Mountains to

the Ohio River, opposite the town of Marietta. From Clarks-

burg, W. Va., it extended westward through the northern
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part of the area and was for many years one of the most im-

portant thoroughfares between the east and west. At first

settlers built cabins at intervals along this road, mainly for

the purpose of accommodating travelers; but within a few

succeeding years settlements were made away from the road

in several different localities. Probably the first one in the

eastern part of the area was made along this road near what
is now Pennsboro. A little later, in 1801, another settlement

was started in the vicinity of Harrisville. Others were grad-

ually made in other parts until by about 1830 they were quite

fairly well distributed over the whole of the area away from

the Ohio and Little Kanawha rivers. A great many of the

settlers were from Harrison County in this State, but nearly
all originally came from Virginia, Maryland, or Pennsylvania.

Practically the same crops were grown as by the somewhat
earlier settlers in the western part of the area. Early history

of Ritchie County states that the settlers usually made trips

to Marietta once a year, mainly for the purpose of obtaining

salt and iron, which articles they paid for in skins of wild

animals and venison hams, supplemented occasionally with

snakeroot and ginseng.
Between 1830 and 1840 the Northwest Turnpike was com-

pleted. This road passed through the northern part of the

area from Parkersburg to Winchester and helped very ma-

terially in the development of the country. Up to 1832 there

had always been considerable trouble in regard to land titles.

In this year, however, the legislature passed an act provid-

ing for the quieting of land titles and for the sale of forfeited

lands. This gave new impulse to immigration and tended

strongly to increase land values. Up to this time the price of

woodland ranged from 25 cents to 50 cents per acre. Between

1850 and i860 another main road in the southern part of the

area, known as the "Staunton and Parkersburg Turnpike,"
was completed. This, too, gave great impetus to improve-
ment. The one thing, however, which more than all other

causes combined contributed to the rapid settlement and de-

velopment of the country was the building of the Baltimore

and Ohio Railroad at about this same time. It soon gave

origin to the village of Pennsboro, Ellenboro, Cornwallis,



WEST VIRGINIA GEOLOGICAL SURVEY. 309

Cairo, and Petroleum. The most recent cause for increased

development within the area, although not particularly along

agricultural lines, has been the discovery of oil and gas.

The early settlers within the area kept only a few cattle,

and it was not until the late forties that they began to be

raised for market purposes. These were all of a grade type
and were driven overland to eastern markets. In the same

way sheep were raised on a small scale almost from the time

of the earliest settlements, but the industry was of little im-

portance until after the civil war.

According to the census crop reports corn takes first rank

of all the crops grown in the area, showing a steady increase

in production from 1840 to 1900. The same authority shows

that the production of wheat has varied considerably, being

greatest in 1900. The yield of oats has also varied, and

generally speaking the production has been inversely propor-
tional to that of wheat. Hay has never been an important

crop, but the number of tons produced gradually increased

until 1890, since which date it has slightly decreased. In

1870 about 43,000 bushels of rye were raised, but since then

the production has decreased very materially, until at the

present time very little of the crop is grown. Little or no

barley has ever been grown within the area. Tobacco has

been grown in the area since 1840, but statistics show that

the amount produced in 1840 was over four times as great as

in 1900. Over 200,000 pounds were produced in both i860

and 1880 but in 1900 the production was only 20,430 pounds.

The decrease has been due mainly to the decrease in prices

obtained. A fair amount of buckwheat was grown up to

1880, but since then the production has been small.

Fruit has been grown in the area from an early date. An-

ples, peaches, and pears were first obtained as seedlings, but

later standard varieties were introduced in nearly all parts

of the area. The principal varieties of apples grown at the

present time are Rome Beauty and Ben Davis. Other va-

rieties are the York Imperial, Northern Spy, Grimes Golden

and Baldwin. Very little of the fruit is disposed of in other

than local markets. Peaches are grown in a limited way
over the entire area. Several varieties are found here, but
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the one most preferred is the Elberta, on account of its good

shipping qualities. The principal varieties of pears grown
are the Bartlett and Kieffer. Grapes are also grown quite

generally. The principal difficulties in fruit growing in the

area are damaging frosts and loss through winter-killing.

Small fruits, such as strawberries, blackberries, and rasp-

berries, can all be grown successfully within the area. Grapes
also do well. The nursery business is carried on to some ex-

tent mainly in Ritchie County, in the vicinity of Harrisville.

At the latter place a general line consisting of fruit trees,

shade trees, and ornamental stock is raised, about 30 acres

being under cultivation. The larger part of the seedlings

used in grafting stone fruits is imported from France. Apple

seedlings are obtained mainly from Kansas, in the locality

of Topeka.
The raising of sheep is one of the most important agricul-

tural industries in the area. Nearly all of the early settlers

produced wool for home use, but it was not until about

i860 that the industry began to be engaged in on a some-

what larger scale. Spanish Merinos were the principal breed

raised at that time. About 1870 Cotswolds and Leicesters

were introduced and in 1875 the Southdowns and the Shrop-

shires. The two latter breeds, together with some Dorsets

and Delaines, are the principal ones now handled. In 1893

many farmers within the area discontinued raising sheep on

account of the low price of wool. About six years later, how-

ever, better prices were obtained, and as a result the business

was extended. At the present time considerable quantities

of both wool and mutton are produced.

The raising of cattle is also an important industry within

the area. Both beef and veal are produced. The principal

breeds handled are Aberdeen, Angus, Shorthorn, and Here-

ford. Quite a large number of Jerseys are kept for dairy

purposes. Comparatively few purebred horses are raised

within the area. An important industry in the locality of

Parkersburg is the raising of Shetland ponies.

Considering broadly the question of soil adaptation, the

use to which a large part of the lands of the Parkersburg

area would seem to be best adapted is the raising of sheep
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and cattle, both on account of the topography, which is un-

favorable to extensive cultivation, and because of the ability

of the soils to produce excellent pasture grasses. Some of

the pastures have been in grass for over twenty-five years
and are still in fine condition. Many of the steep hillsides

and ridges are still covered with the original forest or with

a second growth consisting largely of locust. Nearly all of

the upland soils seem to be well adapted to the raising of

fruits, especially apples. The red clay land of the hilly sec-

tion is considered best for wheat. The lowest bottom land

along the Ohio and Little Kanawha rivers is used mainly
for corn, while that occurring at the higher levels is valu-

able for Irish potatoes and truck crops. Some of the more

sandy areas lying immediately between the "iver bottoms
and the upland are most valuable for early truck.

The usual crop rotation upon the tillable uplands is as fol-

lows: (i) corn, (2) wheat (or oats), (3) timothy and clover,

ordinarily allowed to continue for hay from one to five

years, after which the field is used for pasture. The timothy
is sown in the fall with the wheat and the clover in the early

spring. The first hay crop is largely clover, but in the fol-

lowing years the timothy predominates. In sections where
there is a sufficient amount of limestone material in the soil

the timothy is gradually displaced by bluegrass, which af-

fords excellent pasturage and which remains in good con-

dition from ten to forty years. On the river bottom lands

and in the upland valleys the rotation is usually (1) corn,

(2) wheat, (3) timothy and clover continued for one to five

years, then corn. In other localities on these lands where

dairying is an important industry the following rotation is

practiced: (1) corn, (2) corn, (3) clover and timothy, (4)

clover and timothy. In the fall of the first year a cover crop
of crimson clover and hairy vetch or rye is sown on the corn

ground and in March or April is plowed under. In the fall

of the second year the same ground is sown with timothy
and seeded to clover in the following spring. During the

two years following the hay crop is cut, after which the

field is again plowed up for corn.

Usually in this section of West Virginia and the adjoining
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parts of Ohio, the farm methods are those which look for-

ward to obtaining good pasture lands. Where the topog-

raphy is not too steep, after clearing the land is planted to

corn, other crops following in the order of rotation common-

ly practiced in the hilly uplands. In many instances, how-

ever, where the hillsides are very steep clean tillage crops
are avoided, as the resulting injury to the land through
erosion would be great. In such sections the cutting of the

timber growth is generally completed before the early part
of July. In August the land is burned over, shortly after

which it is broken up as thoroughly as possible for the pur-

pose of preparing a seed bed. Early in September a mixture

of redtop, bluegrass, orchard grass, timothy, white clover,

red clover, alsike, and rye are sown. The last-named crop,

owing to its rapid growth, acts as a cover crop and helps

very materially, through its large root development, to hold

the soil in place until the root systems of the grasses shall

have become well established.

The ordinary method of growing the corn crop in the hilly

uplands illustrates the adaptation of methods to the local

conditions. The soil is plowed to a depth of 6 or 7 inches,

after which the corn is either drilled or planted in rows fol-

lowing the contours of the hills. The sod which is plowed
under for the corn crop helps to keep the soil in place during
times of heavy rains. By the end of the first year, however,

these sods are thoroughly rotted and no longer act to bind

or hold the soil together. For this reason corn is seldom

planted on the same field two years in succession. In the cul-

tivation of the steep hillsides the farmers quite often cul-

tivate the upper half one year and the lower half the follow-

ing year. This is done to check erosion, and whatever ma-
terial is washed from the upper half of the hill is caught in

the grass and sod in the lower half. Small depressions, gul-

lies, and the slopes of runs are so far as possible kept in sod

to prevent further washing. For the same purpose stones

and brush taken from the fields are very often thrown into

the gullies and runaways. A still further precaution to pre-

vent erosion is often practiced by the best of farmers. This

consists in having alternate strips of sod land and corn. The
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strips are usually 2 or 3 rods wide and follow the contours

of the hill. Whatever washing takes place in the corn fields

is caught in the strip below, thus adding to its fertility. As
a result of this method the hillsides in many cases have the

appearance of being slightly terraced.

On many of the slopes the influence of the more resistant

sandy shales is very apparent, and a series of small natural

terraces is found. The level part of each terrace is usually

very productive soil, and the steeper part is kept in sod for

the protection of the more productive lower lying slopes.

Throughout the hilly sections of the area the character of

the farm work is such that comparatively little barnyard
manure is accumulated and placed upon the land. While

generally speaking a comparatively small amount of com-
mercial fertilizer is used, in some sections a considerable

quantity is applied to the fields, particularly in growing
wheat. Upon the bottom lands the best farmers use a great
deal of manure, a large part of which they obtain from liv-

ery stables in nearby towns. On many of the first bottoms

along the Ohio and the Little Kanawha rivers, as well as

bordering the smaller streams, the productivity of the land

is maintained by deposits of sediments from overflows.

Over quite a large part of the area the farmers seem to be

in a prosperous condition. Most of the farmhouses are very
well built and on many farms up-to-date machinery is used.

This condition is, however, in part due to profits coming
from oil and gas, for within recent years much wealth has

accrued to the farmers from these two sources.

The demand for labor caused by the rapid development of

business in connection with oil and gas is possibly the great-
est drawback to farm work within the area. In many locali-

ties such high wages are offered by oil companies that it is

well-nigh impossible for the farmers to obtain labor. From
other localities many young men have been attracted to

nearby towns, where they have shorter hours for work and

better pay. Wages paid farm laborers vary from $15 to $30
a month, with board, lodging and washing. In localities

away from oil sections a common wage is $18 a month or 75
cents a day and board. One instance was noted on river
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bottom land where a laborer who was retained the year

through was paid $18 a month, besides being furnished with

a house, rough feed for a cow, cow pasture, a truck patch,
and fallen fruits. During the busiest seasons of the year
the daily wage is from $i to $1.50 with board.

About 30 per cent of the farms of the area are leased to

tenants, and these mostly on a share basis. On bottom lands

when the owner furnishes merely the land he commonly re-

ceives one-third of the crop, but where he furnishes land,

seed, work animals, and tools he receives two-thirds of the

crop. The cash rental in the bottom lands is usually about

5 per cent of the taxable valuation, which ordinarily makes
the rate from $3 to $9 an acre. In the upland sections if the

owner furnishes only the land he commonly gets two-fifths

of the crop. If he furnishes stock, such as cattle, sheep and

hogs, and one-half of the seed, he receives one-half of the

grain and one-half the increase in the stock. The cash rental

in the upland areas varies from 25 cents to $3 an acre.

According to the census of 1900 the average size of farm?

within the area is about 87 acres.1
According to the same

authority the number of acres in farms in the entire area is

527, 314, of which 304,451 acres is improved land. The aver-

age valuation per farm, including farm buildings, imple-

ments, machinery, and live stock, is about $2,200. Within

the upland parts of the area land values ordinarily vary from

$10 to $30 an acre. There are, however, some exceptions to

these prices, depending upon location. The value of bottom

land along the Ohio and Little Kanawha rivers is about $100
an acre and of that along the smaller streams from $60 to $75

an acre. Oil and gas underlies a large part of the area, and

on account of this values vary considerably. The prices

stated, however, are based on agricultural value.

As the greater part of the Parkersburg area is well adap-

ted to the raising of cattle and sheep, it would seem that

many farmers within the area could very profitably increase

their business in these lines. It is to be suggested also that

IThe average size in Wood County is about 75 acres, in Ritchie

County 105 acres, and in Pleasants County about 80 acres.
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more attention could well be given to the raising of both

hogs and horses. On the rougher parts of the area goats
should prove a very profitable investment. Whatever kind

of stock is kept, it is furthermore to be suggested that pure
breeds should be handled and that grades should as far as

possible be eliminated. There are many good opportunities
for the extension of dairying.

Several instances have been noted where draining the bot-

tom lands by tiling has proved very beneficial. Careful at-

tention should be given to this. Barnyard manure should

not be allowed to accumulate, but should be distributed over

the land as promptly as possible. Wherever the land is near-

ly level or gently rolling, the best method of doing this is by
means of a manure spreader. One instance was noted where

"floats" was used as an absorbent in the stable. This is an

excellent practice.

In some sections of the bottom lands complaint is made
that clover does not do well. Where this trouble prevails

considerable care should be taken in selecting good seed

and also in seeing that the lands are made alkaline through

application of lime. During the past summer a fungus dis-

ease known as anthracnose of clover was noted. This dis-

ease affects the plant in the fall and in many cases causes it

to winter kill. No remedy seems to be known except that

of introducing a resistant variety of which alsike and crim-

son clover are said to be among the best. Resistant strains

of ordinary red clover have been developed by the Tenn-
essee Experiment Station and the Bureau of Plant Industry
of this Dpartment.

Comparatively few apples and peaches are grown within

the area. Under normal conditions both of these fruits do

well, and it would therefore seem that more attention could

well be given to their production. To obtain the best results

spraying should be practiced. Much of the roughest land

within the area could be used to good advantage by carry-

ing on systematic work in forestry; the growing of locust

trees for posts, it is believed, would be especially profitable.
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SOILS.

Eleven soil types have been recognized in the area, vary-

ing from a loose incoherent sand to a stiff heavy clay. In

some cases the types pass very gradually into one another,
so that it is difficult to define their limits, while in other

cases the boundaries are very sharply marked. The greater

part of the upland is not naturally of high agricultural value,

although the soil in those parts of the area where the topo-

graphy is less rough produces very good crops where prop-

erly managed.

The map accompanying this report represents the differ-

ent types in colors; the following table gives the name of

each type and its actual and relative extent :

Areas of Different Soils.

Soil.
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Allegheny, and Pottsville. Outside of the area of the tola

the principal formation is the Dunkard. The strata of all

five of the series are made up of shales, sandstones, sandy
shales, limestones, and coals, of which the first two are by
far the most important from a geological standpoint.

The soils of the upland are formed mainly from sandstones
and shales. Quite a large number of thick, massive sand-

stone rock strata occur throughout the area, but the extent

of these is not sufficient materially to influence the soil. On
some of the hilltops and narrow ridges the soil is somewhat

lighter, though this characteristic is not sufficiently marked
to warrant the establishing of a type. A very large propor-
tion of the surface is of a silty character. Clay occurs in

many small, irregularly shaped areas, either as a limestone

soil or as derived from more or less calcareous red shales.

The most important soil in the upland, from point of ex-

tent, is the Meigs clay loam. There is only one type of the

Dekalb series, the Dekalb silt loam, and it is very closely as-

sociated with Meigs clay loam. Two heavy types occur, the

Upshur clay and Brooke clay loam, both of the Appalachian

province. Rough, stony areas have been indicated as Rough
stony land.

The soils of limestone origin are generally recognized as

being strong and are especially well adapted to supporting

permanent bluegrass pastures. They are also well adapted to

the growing of wheat. The hilly upland soils derived from the

shale and fine-grained sandstones are used mainly for pas-

tures. Considerable damage is caused by landslides. Large
areas of both soil and subsoil sometimes slide down to lower

levels, and the frequent occurrence of these has tended to mix

the soils, often giving rise to many variations within the

same type. Erosion is also very active on these hillsides

whenever the soil becomes exposed, and for this reason they
should be kept either in sod or forest.

The bottom land along the smaller streams, as well as the

first bottoms along the Ohio and Little Kanawha rivers, has

been mapped as Huntington silty clay. This type is frequent-

ly overflowed and is being formed from the deposition of ma
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terials washed from the adjoining hills and from the drainage
area of the Ohio River to the northeast.

Along the course of the Ohio River are four members of

the Wheeling series—Wheeling silt loam, Wheeling fine

sandy loam, Wheeling gravelly loam, and Wheeling fine

sand. The first three of these are locally known as river-

bottom land, and in many cases occur in well-formed ter-

races. Beginning with the Huntington silty clay, which is

known as first bottom, the other terrace levels above are

known as second and third bottoms. The vertical distance be-

tween the levels of these terraces varies from 15 to 25 feet.

It is very evident from the character and position of these

terraces that they were formed of materials transported from

long distances to the northeast when the current of the river

was much swifter and when it flowed at a much higher level

than it does at present. The Wheeling fine sand occurs at

an intermediate position between the terraced bottom lands

and the upland. The origin of this type of soil is very similar

to that of the other members of the series but it has been

somewhat modified by the action of wind. The types of the

Wheeling series are rarely overflowed. A good condition of

drainage usually exists over these types, and this is generally

true of the Huntington silty clay.

Of all the soils within the area those along the river are

the most valuable for farming. The Huntington silty clay is

the strongest soil, but somewhat undesirable because of over-

flows. In the uplands the best soil for farming purposes is

the Dekalb silt loam. The Brooke clay loam and Upshur clay

are strong productive types, but are very difficult to work. The

Meigs clay loam is best adapted to grazing.-

Meigs Clay Loam.

Locally the Meigs clay loam is quite often spoken of as

"slaty land" or "gravelly land." It is closely associated with

the Dekalb silt loam. The soil to a depth varying from 2 to 6

inches is usually a reddish or yellowish gray to a grayish

brown silt loam to heavy silt loam, containing numerous frag-

ments of yellowish or grayish-yellow shale or shaly sandstone.
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These do not interfere with cultivation. On small hillsides

and narrow ridges the soil is quite often somewhat lighter in

texture, due to the more sandy character of the underlying
formations. The subsoil to a depth varying from 10 to 20
inches is usually a yellowish silt loam to clay loam, below
which is found a clay loam to clay varying in color from yel-
lowish to mottled yellow and red. In other instances the sub-

soil throughout its entire profile of 36 inches may be a yellow-
ish-red, reddish-yellow or mottled red and yellow clay loam
to clay. In some instances also red clay occurs in the lower

part of the profile at depths varying from 24 to 36 inches.

Rock fragments of shaly character are usually found through
the entire subsoil, and bed rock occurs at depths varying from

about 20 inches to 5 feet, the depth depending upon the

amount of erosion which has taken place. Another character-

istic of the soil is that it very often contains a marked content

of coarse sand.

The Meigs clay loam occurs very irregularly in practically

all parts of the area and has the largest extent of any type

surveyed. Throughout the type are many areas of Upshur
clay and Brooke clay loam too small to be mapped. Over
some parts of it its topography is gently rolling enough to per-

mit of cultivation and in such cases a good tilth is easily ob-

tained. In general, however, the surface is rough and very hilly

and a large part of it occurs as steep hillsides, on which erosion

is very active if not checked. Drainage is excessive over the

greater part of the soil. The underlying rocks are usually from 2

to 5 feet beneath the surface and for this reason the type is very

lkely to be droughty. Much damage through erosion often re-

sults in tilled fields, even though contour cultivation is prac-

ticed. It is on this type, almost wholly, that the landslides

previously spoken of occur. These take place usually during

rainy weather when bodies of both soil and subsoil, varying
in size from a few square rods to several acres, slip down the

hillside, ordinarily for a distance of about 20 feet. In many
instances, however, they slide much further than this. As a

result the soils coming from the disintegration of the different

underlying rock strata become very much mixed and manv
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variations therefore occur which can not be mapped on the

scale used. Many small streams and runs occur through the

Meigs clay loam areas, giving good surface drainage condi-

tions.

The Meigs clay loam is derived from the shales and soft

sandstones and sandy shales of the Coal Measures, principally

of the Dunkard series. A very constant feature of the type is

the presence of many small shale and sandstone fragments.

The principal object in bringing this type of soil under

cultivaton is to obtain pasture. It is not naturally strong, but

fairly good yields are obtained. Corn, wheat, and hay are

the principal crops. Corn produces from 15 to 35 bushels

per acre, with an average of about 20 bushels; and wheat

from 6 to 20 bushels per acre with an average of about 10

bushels. Hay yields about three-fourths ton per acre. Fruits

such as apples and peaches, do well ; and the same is true of

small fruits, such as strawberries and raspberries.

By far the greater part of the Meigs clay loam is best

adapted to pasture. Where the topography is very steep no

clean tillage crops are produced, but pasture is at once obtained

through the methods discussed on previous page of this report.

Bluegrass is best for pasture purposes. In some localities it

occurs as a natural growth, while in others means are taken

for introducing its growth. Bluegrass seed is often sown with

clover on wheat ground in the spring. Hay is taken from the

field the year following the wheat crop, after which it is used

for pasture. The bluegrass usually takes possession of the

field gradually and within three or four years a good pasture
is generally obtained. One method of starting a pasture and

one which has given good results in other sections is the fol-

lowing: In the fall, usually in September, a good seed bed
is prepared in which a mixture of redtop and timothy is sown.

After this small bluegrass sods are diropped over the field

about 6 feet apart each way. These take root and spread, and in

the followng spring clover is sown. A crop of hay is cut

each succeeding season as long as the field produces a satis-

factory crop and afterwards it is used as bluegrass pasture.
When the bluegrass runs out, the fields are sometimes plowed
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again for the purpose of growing corn, wheat, and hay, and

with the idea of eventually reseeding to pasture. Where

there has been difficulty in obtaining good growth of blue-

grass, it is suggested that an application of lime and some form

of phosphate might remedy the difficulty. The Meigs clay

loam as a rule should not be cultivated to general farm crops,

but should be used for pasture or for fruit. It would seem

that the raising of grapes might prove profitable.

The original timber growth upon this soil was largely

oak, maple, walnut, hickory, and poplar. At present it is

principally locust, oak, hickory, walnut, and poplar. It is

suggested that locust for posts might prove profitable upon
this type. The price of this land ranges from $10 to $25

per acre.

The following table gives the results of mechanical analy-

ses of fine earth samples of the soil and subsoil of this type :

Mechanical Analysis of Meigs Clay Loam.

Number.
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times occurs in the lower subsoil and in parts of the type near

areas of Upshur clay it is even found at depths varying from

15 to 20 inches. The areas last mentioned are not of large ex-

tent and were therefore not mapped as a separate type. Only
a comparatively small quantity of fragments of sandstone and

sandy shale are found over the surface or in the soil and sub-

soil.

The largest and most typical area of Dekalb silt loam is

found in the western part of the survey southwest of Parkers-

burg. Other quite extended areas are located south of Wil-

liamstown, Waverly, and Salama. The soil also occurs typi-

cally developed around Cairo, Harrisville, and Pennsboro.

For the most part the type has a gently rolling topography
and is easily cultivated. In some places it occurs as nearly
flat or gently rolling hilltops, but in others the topography is

quite sharply rolling. It is well supplied with streams, which

result in good surface drainage conditions. Over some of the

most gently rolling parts of this type it is thought that soil

conditions could be materially improved by tiling. The areas

of this soil are seldom damaged by erosion.

The Dekalb silt loam is a residual soil coming from the

weathering of the shales and shaly sandstones of the Coal

Measures, mainly of the Dunkard series. In road cuts the

underlying rock is usually seen at depths varying from 4 to

6 feet. It is of the same character as that found at the lower

depths within the areas of Meigs clay loam. The sand con-

stituent of these rocks influences the soil considerably less

than might be expected.

A very large percentage of the type is at present under
cultivaton. It is, however, not especially well adapted to any
particular crop, but when well handled it is a good soil for

the general farm crops. It is a soil responsive to good treat-

ment and sensitive to neglect. Corn yields from 15 to 25
bushels per acre, wheat from 10 to 25 bushels, potatoes from
100 to 175 bushels, and in good years hay about \y2 tons to

the acre. Oats are grown to some extent and ordinarily yield
about 25 bushels per acre. In some sections near local mark-
ets tomatoes are profitably grown. Apples and peaches and
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also small fruits such as strawberries and raspberries, do well.

Some commercial fertilizer is used, being usually sown
with the wheat crop. As much organic matter as possible

should be added to this soil and to accomplish this end the

crops grown should be kept and fed to stock with a view to

producing as much manure as possible. It is thought that

the application of lime would increase the productivity of the

soil.

The original forest growth was mainly white oak. The

principal forest trees now are oak, walnut, and hickory. The

type has a value ranging from $15 to $30 an acre.

The following table gives the results of mechanical analy-
ses of fine earth samples of the type:
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are very rough until smoothed down by travel or by the use

of road machines.

The Upshur clay is found mostly in the western and

southwestern parts of the area. It is most typically developed
in the southwestern part. Its topography is generally quite

steep, but in some cases it occupies gentler slopes. In other

instances it occurs as narrow bands extending along hillsides,

due to the horizontal outcrops of the rocks from which the

soil is derived. The surface drainage is very good, but where

the soil is unprotected it is likely to erode badly.

The soil is derived from the more or less calcareous red

shale of the Coal Measures. In some places small iron con-

cretions occur. In many parts where neither limestone frag-

ments nor concretions are to be found the. soil is calcareous

in character, as is proved by effervescence on applying hydro-
chloric acid. In quite a large number of instances land slides

have mixed the type with Meigs clay loam, thus producing a

phase somewhat poorer in character.

With proper handling Upshur clay produces very good
crops of wheat, corn, and hay, but it is too heavy for pota-
toes or truck. It is best adapted to wheat and for bluegrass

pasture. Oats are grown to some extent. Apples and peaches
seem to do well, as do also small fruits. Wheat produces from
10 to 20 bushels, and corn from 30 to 60 bushels per acre.

Hay yields i T/2 to 2 tons and oats about 25 bushels per acre.

The most undesirable feature of the Upshur clay is the

difficulty in cultivating it. During dry weather it has a tend-

ency to bake and becomes very difficult to handle, except in

areas that are somewhat loamy. When plowed in the fall

winter rains have a tendency to cause the soil to run together
or pack, thus making it difficult to prepare a good seed bed
in the spring. This may be overcome to some extent by hav-

ing the ground plowed in sod. If plowed in the spring it is

likely to clod and bake badly. The best method of handling
the type seems to be to plow it late in February or early in

March, after which it is subjected to alternate freezing and

thawing which tends to make it loose and mellow, which
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condition is of material help at the time of preparing the seed

bed.

The greater part of the soil has been cleared for cultiva-

tion. The principal trees found on it are hickory, locust, and

walnut. The value of the land varies from $25 to $35 an acre.

The following table gives the results of mechanical an-

alyses of the fine-earth samples of this soil type :

Mechanical Analyses of Upshur Clay.

1

Number.
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difficulty. As with Upshur clay, it is found that the best time

to plow the soil is in February or March, so that it may have

the beneficial effect of later alternate freezing and thawing.

If plowed in the fall it is very likely to become packed by the

time a seed bed is to be prepared.

The type occurs only in small, irregularly shaped bodies

in the southwestern part of the area in Wood county, and is

seldom found at elevations below 1,000 feet. In many in-

stances it is so closely associated with Upshur clay that it is

difficult to draw a line of separation between the two types.

The Brooke clay loam is derived mainly from the disinte-

gration of limestone, but to a slight extent may also come from

the weathering of calcareous shales. It practically always

occurs on hilltops or ridges. The drainage is good and in

very few instances is it found to be eroded. The absence of

eroded areas is very largely due to the fact that it is generally

kept in pasture. The soil absorbs and retains moisture well

and this causes the pasture to be much more permanent than

upon the lighter Meigs clay loam.

The type is considered one of the best hilly upland soils.

It is well adapted to the growing of general farm crops and

is quite easily kept in a good state of productiveness. Blue-

grass pastures upon this type are especially good. The prin-

cipal crops grown are wheat, corn, hay, and oats. Apples and

peaches and also small fruits such as strawberries and rasp-

berries, do well. Few potatoes are grown. Wheat yields

about 20 bushels per acre, corn about 45 bushels, oats about

30 bushels, and hay ordinarily 2 tons to the acre. Clover

nearly always makes an excellent growth upon this soil.

Practically all of the type is cleared land and is used

manly for bluegrass pasture. When cultivated as much ma-

nure as possible should be applied, since it will serve the dou-

ble purpose of increasing the productiveness of the soil and

improving its physical condition. The land has a value of

about $30 an acre.

The following table shows the average results of the me-

chanical analyses of a sample of the soil and subsoil of this

type:
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Mechanical Analyses of Brooke Clay Ix>am.

Number.
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is made up of material deposited during times of high water.

That along the smaller streams is mainly of the same origin,

but to a slight extent consists of material washed from ad-

joining hillsides.

Although subject to overflow, the Huntington silty clay

is considered valuable farming land. Along the Little Kana-

wha and Ohio rivers corn and hay are the principal crops.

Along the smaller stream bottoms potatoes and garden vege-

tables are also grown very successfully. On some parts of the

type slightly higher than the average alfalfa does well. The
best crops of corn are procured along the river, where the

yields vary from 50 to 80 bushels. On the type as a whole

the yields range from 40 to 80 bushels, with an average of

about 50 bushels. Hay yields from one-half ton to 2.y2 tons

per acre, with an average of about 1^2 tons. Potatoes yield

about 150 bushels to the acre.

The principal tree growth found on the type is sycamore,

elm, beech, and soft maple. The price of this land usually

ranges from $75 to $150 an acre.

The following table gives the results of mechanical an-

alyses of samples of this type of soil :

Mechanical Analyses of Huntington Silty Clay.

Number.
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loam, the only difference being that the latter becomes some-

what lighter in texture from 30 to 36 inches. In some few

cases the subsoil is also slightly mottled gray and brownish-

yellow in the lower 6 inches.

Land of this character of soil occurs only along the Ohio

River, occupying the second and third bottoms. The second

bottom is usually from 10 to 25 feeet above the first bottom

and the third bottom is from 10 to 20 feet above the second.

The largest body of the type is found along the river north

of Parkersburg. Good sized areas also occur near Williams-

town, Waverly, Salama, and Grape Island. It is everywhere

easily cultivated.

The topography of the Wheeling silt loam is level to

gently rolling, and the natural drainage over the greater part

of the type is fairly good, although there are a few level or

slightly depressed areas which need artificial drainage. This

could be best accomplished by tiling or by the laying of blind

ditches. As a place of outlet sink holes are sometimes dug
down to the gravel strata, which in many places is found at

depths varying from 10 to 20 feet. The soil is overflowed

only at times of unusually high water, and then only in the

lower parts.

The Wheeling silt loam is made up of material brought
from the glacial regions to the northeast at a time when flie

volume of the river was much greater than at present.

All of the Wheeling silt loam is cleared. It is considered

very valuable farming land. Wheat, corn, potatoes and hay
are the principal crops grown. Oats are produced to a slight

extent. Wheat velds from 10 to 25 bushels, with an average
of about 16 bushels

;
corn from 40 to 75 bushels, with an aver-

age of about 60 bushels; potatoes from 100 to 200 bushels,

with an average of about 150 bushels; and hay from I ton to

2 tons per acre. Tomatoes are very profitably grown on many
parts of the type. All other garden vegetables and small

fruits do well.

Some instances have been noted on this type where wheat

does not seem to do well. To obviate this difficulty it is sug-

gested that the soil should be well manured and that it should



330 SOIL SURVEY OF PARKERSBURG AREA.

be very thoroughly worked before seeding. The farmers who
take these precautions and who practice systematically a ro--

tation of corn or potatoes, wheat, and timothy and clover, seem

to have no difficulty in producing good crops. An application

of lime would also very likely prove beneficial.

The farmers upon this type of soil are the most prosper-

ous of any within the area and their holdings almost always
include both first bottom land and hill land. Taken as a

whole their farms are considered to be worth from $80 to $125
an acre. When considered separately the Wheeling silt loam

is valued at $100 to $150 an acre.

The following table gives the results of mechanical an-

alyses of this type :
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ly rolling topography with an elevation of about yo feet above

the river. Owing to its loose open texture both the surface

and underdrainage are always good.
This is a sedimentary soil made up of reworked glacial

materials carried by the river from a considerable distance

to the northeast, when its current was much stronger and its

volume much larger than at present. During the ages since

the deposition the surface has been more or less modified by
weathering and the addition of organic deposits. Gravelly
material of the same character as that of the Wheeling grav-

elly loam is often encountered in digging wells on the Wheel-

ing silt loam, a type which occurs at nearly the same level as

the Wheeling gravelly loam.

As found in the Parkersburg area the soil is used mainly
for growing garden vegetables. It is especially adapted to

tomatoes and watermelons. Wheat ordinarily yields from 10

to 25 bushels and corn about 45 bushels per acre. Potatoes

yield about 100 bushels per acre. Barnyard manure is prac-

tically the only fertilizer used. Land of this type of soil has

a valuation of from $75 to $100 an acre.

The following table gives the results of mechanical an-

alyses of fine-earth samples of the Wheeling gravelly loam :

t, Mechanical Analyses of Wheeling Gravelly Loam.

Number.
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low and gray silt loam to clay loam, and this is sometimes

slightly lighter in texture from 30 to 36 inches. In other

cases the subsoil is a clay loam to clay of dark-gray and dark-

yellowish mottled color.

The Tyler silt loam occurs as second bottom land along

the larger tributaries of the Ohio River, at elevations varying
from 15 to 100 feet above water level and is never overflowed.

Its largest areas are found along the Little Kanawha River.

The topography varies from level to gently rolling, and the

drainage is fairly good in the more rolling areas and deficient

in those that are level or nearly so.

The type is alluvial material laid down in early ages

when the streams along whch it occurs were of much greater

volume and, in many places, much wider than now. A little

material washed from the adjoining hillsides has been incor-

porated in this soil.

Considered only fairly good farming land, much of the

Tyler silt loam is used for pasture. Corn and hay are the

principal crops, the former yielding from 35 to 50 bushels

per acre and the latter about \Y\ tons per acre. Wheat and

oats are very little grown.

On many areas where the topography is level or slightly

rolling underdrainage would undoubtedly improve the condi-

tion of the soil. Applications of lime would also prove benefi-

cial. As much organic material as possible should be added

to the soil, through the application of manure and the plow-

ing under of cover crops, such as rye, crimson clover, or hairy

vetch.

The principal tree growth on the type is oak, hickory,

walnut and poplar. The value of the land ranges from $40

to $65 an acre.

The following table gives the results of mechanical an-

alyses of fine-earth samples of the Tyler silt loam :
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Mechanical Analyses of Tyler Silt Loam.

Number.
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ly recommended. Comparatively little commercial fertilizer

is used.

The Wheeling fine sand has a value of about $30 an acre.

The following table gives the results of mechanical an-

alyses of samples of this type :

Mechanical Analyses of Wheeling Fine Sand.

Number.
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per acre. Cowpeas are also grown both for hay and for plow-

ing under as green manure.

It is thought that an application of lime would have a

strong tendency to increase its crop-producing power. The

type has a value of about $100 an acre.

The following table gives the results of mechanical analy-
ses of samples of this type :

Mechanical Analyses of Wheeling Fine Sandy Loam.

Number.



336 SOIL. SURVEY OF PARKERSBURG AREA.

The country districts of the area can not be said to be

very thickly populated. The largest town is Parkersburg,

which has a population of about 22,000. It maintains several

large manufacturing plaints and is the center of a large job-

bing and retail trade. St. Marys is the next town in size and

has a population of about 2,000. Other smaller but thriving

towns in the area are Bellville, Cairo, Harrisville, and Penns-

boro.

One of the most important industries is that of obtaining

petroleum. It is and has been a very material help to the

farmers, but, at the same time, it has attracted attention away
from agriculture.

The main line of the Baltimore and Ohio Railroad, its

Ohio River division, and the Zanesville branch of the Balti-

more and Ohio Railroad afford excellent means for transpor-

tation of products to all of the distant markets. In the east-

ern part of the area, in Ritchie County, are the Cairo and

Kanawha Railroad and the Lorama Railroad, both of which

are short lines connecting with the main line of the Baltimore

and Ohio. Extending to the southeast along the little Ka-

nawha River into Wirt County is also the Little Kanawha
Railroad. Packet boats ply both the Ohio and Little Kanaw-

ha rivers, except at times of low water.

,
The most important agricultural products of the area are

beef and wool. Veal and mutton are also produced to a

considerable extent. The main farm crops are corn, wheat,

potatoes, and hay. These with some truck and fruit about

complete the list of agricultural products.

The climate is healthful and well suited to farming. The

average annual temperature is about 53 F. The average for

the two coldest months is about 33 F., while that for the two

hottest months is about 74 F. The temperature seldom

reaches ioo° in summer or the zero point in winter. The
rainfall has an annual average of about 43 inches, and the

greatest precipitation usually takes place during June and

July, when it is needed for growing field crops.

Eleven types of soil occur in the area. Six of them are

of alluvial origin, while the remaining five are residual, de-

rived from the Coal Measures of the Carboniferous period.
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The Dekalb silt loam is the most valuable upland type.
When well handled it produces good crops of corn, wheat,
and hay. Potatoes and oats are grown to some extent. Ap-
ples and peaches and also small fruits such as strawberries

and raspberries do well. The type has a value ranging from

$15 to $30 an acre.

The Meigs clay loam is the most extensive type in the

area. In general it is very rough and hilly. A large part
of it occurs as steep hillsides on which erosion is very active.

The type is used mainly for pasture. The main crops grown
are corn, wheat, and hay. Apples and peaches and small

fruits do well on this type. It has a value ranging from $10
to $25 an acre.

The Upshur clay is a very heavy red clay in which lime-

stone fragments are occasionally found. It usually occurs on

steep hillsides and hilltops, and because of this and its very

heavy character it is quite difficult to cultivate. The crops

usually grown are wheat, corn, and hay. It is a very good
wheat soil. Some oats are grown. Apples and peaches both

do well. The value of this type ranges from $25 to $35 an

acre.

The Brooke clay loam is a gray limestone soil, usually

occurring on ridges or hilltops. Large limestone bowlder-

are found on the surface. The type is used mainly for blue-

grass pasture. Although it is difficult to work, it is a strong

soil for general farm crops. Only a small amount of tbis -oil

occurs in this area.

The Huntington silty clay is the first bottom land oc-

curring both along the Ohio and Little Kanawha rivers and

the smaller streams of the area. It is subject to overflow, but

it is nevertheless considered to be valuable farming land.

The crops to which it is best adapted along the rivers are com
and hay. Along the smaller stream courses potatoes and

garden vegetables are also very successfully grown. The

type is worth from §7=, to $150 an acre.

The Wheeling silt loam is another valuable bottom-land

type, occurring in terraces along the Ohio River. lt< topo-

graphy is level to gently rolling, and it i-- everywhere easily

cultivated. Wheat, corn, potatoes, and hay are the principal

22
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crops. Garden vegetables and small fruits do well. Tomat-

oes are a profitable crop on the type. It has a value ranging
from $100 to $150 an acre.

The Wheeling gravelly loam occurs in only a few small

areas near Williamstown and St. Marys as a part of the river

terraces. The gravel content of both the soil and subsoil is

high, but it does not seriously interfere with cultivation. It

it used mainly for raising of garden vegetables. It has a value

ranging from $75 to $100 an acre.

The Tyler silt loam is high second bottom land found

mainly along the Little Kanawha River. Its topography is

level to gently rolling and it is never overflowed, but over

the more level parts artificial drainage is needed. The soil

is considered to be only fairly good farming land. It is used

quite largely for pasture, although it is also farmed to a con-

siderable extent. The type has a value of from $40 to $65 an

acre.

The Wheeling fine sand occurs in an intermediate posi-

tion between the terraced river bottom lands and the uplands,
and generally has a sharply rolling topography. The soil is

material deposited by the Ohio River in early ages and sub-

sequently subjected to the action of winds. It is best adapted
to growing truck crops. Tomatoes and watermelons are

both very profitably grown. The type has a value of about

$35 an acre.

The Wheeling fine sandy loam, because of limited ex-

tent, is an unimportant type. It is well adapted to the grow-

ing of strawberries, melons, and early market potatoes.

Wheat, corn, and hay also give good yields. The type is

valued at about $100 an acre.

The Rough stony land includes all of those areas which
are so rough and stony as to be of little or no value from an

agricultural standpoint. Over a large part of this type the

topography is so steep as to make it impractable to use it for

either orchard or pasture.



APPENDIX.

LEVELS ABOVE MEAN TIDE IN PLEAS-

ANTS, WOOD AND RITCHIE COUNTIES.

BALTIMORE AND OHIO RAILROAD.

(Elevation to top of rail above sea level.)

Ohio River Division.

Bens Run 621.8

Engle Run 625.6

Raven Rock 623.1

Spring Run 621

Grape Island 622

St. Marys 623

Vaucluse 625

Belmont 621

Eureka 628

Salama 623

Willow Island 615

Waverly 618

James Lane 615

Jones 617

Williamstown 609

Pohick 610

Kellar 613

Briscoe 616

Vienna 606

Parkersburg (elevated platform) 624

Washington 6

Mehldahls 599

Harris Ferry 595

Belleville 590
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Parkersburg Division.

Toll Gate 785
Pennsboro 848
Ellenboro 771

Cornwallis 675
Cairo 667
Silver Run 794
Petroleum 685
Volcano Junction , 719

Eaton 763

Walker 616
Kanawha Station 599

Davisville 596

Ewing 596
Jackson 624

Stewart 598

Parkersburg 629

LITTLE KANAWHA RIVER.

Parkersburg (low water) 563
Lock One (2 miles up) 564
Lock Two (14 miles up) 574

LITTLE KANAWHA RAILROAD.

Parkersburg (U. S. Bench Mark P. O.) 616.11
Green Street crossing 605.50
South Parkersburg (top ties) 601.10
Old Hickory (top ties) 603.50
Sheffield 599.80
Johnsons 605 . 20

Geigers 60 2 . 90

Nicolette 608 . 60

Creels 605 .20

Dewey 618.23
Kanawha 608.40

Weekleys 604.80
Coal Springs 605 .40

Leachtown Ferry 617.55
Slate 608.60
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ELEVATIONS ABOVE TIDE IN PLEASANTS, WOOD, AND
RITCHIE COUNTIES DETERMINED BY U. S. GEOLO-

GICAL SURVEY.
i

The following elevations 'of the U. S. Geological Survey
determined and marked in Pleasants, Wood, and Ritchie

counties are taken from Volume I (a) (pp. 579
—

)of the

West Virginia Geological Survey. Dr. I. C. White's re-

marks on the value of these levels are also included :

"The topographic branch of the U. S. Geol. Survey, in

connection with and aided by the U. S. Coast and Geodetic

Survey, is covering the entire United States with a net work
of precise elevations. As the result of precise leveling, many
of the old levels and bench marks accepted for many years
as accurate by the railroad officials, civil engineers, and

others, have been proven erroneous, often to the extent of

several feet. In this readjustment of elevations the U. S.

Geol. Survey finds it necessary to change slightly, as a higher

degree of accuracy is attained, some of its own former stan-

dard elevations, and thus those given of the same bench mark
for one year may differ slightly from those given in a later

publication. The railroad, civil and mining engineers, are

now almost universally adjusting their levels to those given

by the U. S. Geol. Survey, especially since the recent plan
has been adopted of placing bronze tablets marked with the

elevations in conspicuous positions every few miles in each

quadrangle surveyed."

Parkersburg East Along Highway via Tallyho to Deerwalk,

thence Northerly via Borland to "Willow.

Feet.

Parkersburg, (IT. S. Engineers bench mark No. 183)
corner of 5th and Julian streets; at southeast cor-

ner of U. S. Custom House, on top, of foundation

water table, chiseled square 615 .806

Parkersburg Post office building; on south side of. near

west end, in water table, bronze tablet marked
"616 GRAFTON 1902" 615.639

Parkersburg, 3.2 miles east of; on south Bide of pike on

south foundation of small bridge, chiseled square. . 602 . 43



342 LEVELS ABOVE MEAN TIDE.

Tallyho, 1.5 miles southwest of; opposite Shiloh United

Brethren Church, at forks of road, in large boul-

der, aluminum tablet marked "714 GRAFTON
1902" 713.560

Borland post office, 100 feet east of; on south side of

Bull Creek, bronze tablet marked "683 GRAFTON
19 02" 682.728

Willow West Along South Side of Ohio River to Williamstown and
Across to Marietta.

Feet.

Willow Island, station, in northeast corner of foundation

wall of Jos. I. Norris dwelling, aluminum tablet

marked "615 GRAFTON 1901" 615.448

Compton, in front of station, top of rail 615.

Williamstown South Along- Each Side of Ohio River to Parkersburg.
Feet.

Williamstown, in front of station; top of rail 610.

Pohick, in front of station; top of rail 616 .

Kellar, in front of station; top of rail 613.

Briscoe station, opposite public highway to post office,

in face of rock ledge facing Ohio River, bronze

tablet marked "594 GRAFTON 1902" 593.662

Parkersburg Along Highway South via Newport and Mineral Wells

to Rockport.
Feet.

Mineral Wells, 1.2 miles southwest of; in face of abut-

ment of small iron bridge over Bailey's Creek,

northwest end, aluminum tablet marked "593

GRAFTON 1903" 593.409

Fountain Springs, north abutment of iron bridge over

Tygarts Creek, top of, chiseled square 622.34

Saulsbury, 1.2 miles south of; east of road, on northeast

end of Valley Belle Schoolhouse, on top of corner

stone, chiseled square 653.76

Rockport, opposite schoolhouse No. 2, at forks of road,

on top of large rock, aluminum tablet marked
"700 GRAFTON 1903" 600.497

Rockport Along Highway West to Belleville.

Feet.

Sloan, 0.2 mile west of; on rock north of road, chiseled

square 726 . 89

Oak post office, 0.8 mile west of; on stone of small cul-

vert on north side of road, chiseled square 619.74
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Belleville, 0.8 mile south of; 0.2 mile south of road

crossing, in small ravine east of track, on top of

rock, aluminum tablet marked "59 5 GRAFTOX
1903" 59 5.17 2

Pond Creek, (Army Engineer's bench mark "204 A")
1200 feet north of; capstone of culvert, north-

west corner 599.227

Mole Hill to Baltimore and Ohio Railroad near Toll Gate.

Molehill, Brush Run at north bank of; at forks of road,

outcrop of rock, bronze tablet, marked "854

GRAFTON" 854.575

Molehill, 7.5 miles south of; iron brdge on old north-

western pike over north fork of Hughes River,

on northeast bridge seat of 793 .92

Molehill, 8.3 miles south of; and 0.4 mile west of Toll

Gate, U. S. Coast and Geodetic Survey bench mark
" " described as follows: Cut on the south-

east corner stone of pier of bridge No. 26: B. & O.

R. R.), about 10 miles west of West Union, B. M. . .S02.817

Greenwood, 0.4 miles west of; on north side of B. & O.

R. R. near center of rock cut, bronze tablet

marked "854 GRAFTON" 854.635

Toll Gate West Along Baltimore and Ohio Railroad and Highway
to Cairo.

Feet.

Pennsboro, railroad crossing, top of rail 8 01 .

Pennsboro, Farmers and Merchants Bank Building, east

face, 2.8 feet north of; southwest corner, 2 feet

above pavement, bronze tablet marked "852

GRAFTON" 852 .619

Ellenboro, 4.2 miles east of; about V2 way between tun-

nels No. 8 and 9 on ledge of rock south of track.

chiseled square 872 . 74

Ellenboro, 1.8 miles east of; on south end of east abut-

ment of Baltimore & Ohio Railroad bridge No. 2 7,

chiseled square 807.70

Ellenboro, road crossing at station, top of rail 784

Ellenboro, 150 feet west of station; in oast abutment,

south end of Baltimore & Ohio Railroad brld

over small stream from north, bronze tablel

marked "780 GRAFTON 1903"
~

v " 135

B. & O. Railroad tunnel No. 10, 1 mile east of; <>n top

stone, south end, east abutment of railway bridge

No. 28, chiseled square "''" i;

~•

9
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Railway bridge No. 3 0, on top stone southwest abutment

chiseled square 739 . 349

Baltimore & Ohio Railroad tunnel, No. 11, west end south

side of track, on corner of foundation stone, chis-

eled square 709.21

Cornwallis, in front of station; top of rail 686.7

Cornwallis, 375 feet west of; on north end of east

abutment of railway bridge No. 32, chiseled

square 684 . 57

Cornwallis, 375 feet west of; in bridge seat of bridge No.

32, north end of east abutment, bronze tablet

marked "681 GRAFTON 1903" 681.438

Cairo, 1 mile east of; U. S. Coast and Geodetic Survey
bench mark "XXXVI", on south end of each abut-

ment of railway bridge No. 35, over Bonds Creek. .685.9 54

Cairo, in front of freight station; top of low rail 680 .

Cairo, in railway bridge No. 36, north end of east abut-

ment, bronze tablet marked "674 GRAFTON
1903" 674.132

Middlebourne Along; Highway Southwest to Sugar Valley, thence

South to Tunnel No. 11, Baltimore and Ohio Railroad

West of Ellenboro.

Feet.

Little post office, on top of east pier south side of large

iron bridge over Middle Island Creek, bronze

tablet marked "672 GRAFTON 190 3" 672.187

"Wasp, north of; about y2 way between Beech church

and Wasp school house, on rock, west side of

% road, chiseled square 722.38

Arvilla post office, on south end east abutment of iron

bridge over Middle Island Creek, chiseled square. . 634 . 49

Sugar Valley post office, 200 feet west of; on north end

of center pier of iron bridge over Sugar Creek,

chiseled square 617.146

Union Mills, 2 miles north of; 0.4 mile southeast of

mouth of McKim Creek, on top of north end of

east abutment of iron bridge over creek, 100 feet

north of Charles Little's blacksmith shop, bronze

tablet marked "614 GRAFTON 1903" 614.877

Crisp post office, 0.4 mile south of; at road intersection

from southeast, on rock near creek, east side of

road, chiseled square 655.5

Adlai post office, 75 feet south of J. H. Fleming's house,

13 5 feet east of road, in rock, bronze tablet

marked "777 GRAFTON 1903" 777.320
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Pike post office, 300 feet west of south side of road

opposite first telephone pole on north side of road,

on stone, chiseled square 794.35

Oxford, 0.25 mile south of; iron bridge over right fork of

Hughes River, in southeast corner of east pier,

bronze tablet marked "814 GRAFTON" 814.678

Pennsboro South Along- P. and H. R. R. and Highways via Goose

Neck or Hazel Greene, thence Southeast to Troy.

Feet.

Goose Neck, at road crossing, top of rail 741. 2

Goose Neck 0.1 mile southwest of; at south end of foot

bridge over Hughes River, rock cliff, bronze tab-

let marked "732 GRAFTON'" 732 . 860

Pullman, 0.2 mile west of; northeast angle of crossroads,

outcrop of rock, bronze tablet marked "84 3

GRAFTON" 843.726

Slab post office, 0.3 mile northwest of; left side of road,

100 feet north of small run, outcrop of rock,

top of, chiseled square 791.825

Hazel Green, near northwest corner of store and post

office; in stone foundation, bronze tablet marked
"742 GRAFTON" 743 . 389

Lawford, stone house owned and occupied by Mr. D. G.

Law northeast corner of; bronze tablet market

"820 GRAFTON" 820.637

Newberne, 0.5 mile above, school house by forks of road,

in southeast corner of foundation of, bronze tab-

let marked "896 GRAFTON" 897.360

Cox's Mills, school house, (Troy dist. No. 6), northeast

corner of stone foundation, bronze tablet marked
"788 GRAFTON" 788.748

Permanent Bench Marks of (he Coast and Geodetic Survey Along the

Baltimore and Ohio Railroad Between West Union and

Parkersburg, \V. Va.

The following list of levels corrected up to the final ad-

justments of 1903 is taken from Volume 1(a) (p. 559) :

No. XXXIV. Cut on the southeast corner stone of the

pier of bridge No. 26 (R. & O. R. R.), about ten

miles west of West Union. It is marked with the

letters "B M", with rectangular figure between. .. .802 .817
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No. XXXV. Cut on the coping stone of the eastern abut-

ment of the Baltimore & Ohio Railroad bridge
No. 31, over Bonds Creek, about % mile east of

Cornwallis station. It is marked with the letters

"B M", with rectangular figure between 693.866
No. XXXVI. Cut on the eastern abutment of the Balti-

more & Ohio Railroad bridge No. 35, over Bonds
Creek, 1 mile east of Cairo, Ritchie county. It is

marked with the letters "B M", with rectangular
figure between 685.954

No. XXXVII. Cut on the west abutment of the Balti-

more & Ohio Railroad bridge over Goose Creek,
about 200 meters west of Petroleum. It is

marked with the letters "B M", with rectangular

figure between 696.933
No. XXXVIII. Cut on the northeast cornerstone of abut-

ment of Baltimore & Ohio Railroad bridge No.

44, about 1 mile west of Petroleum. It is

marked with the letters "B M", with rectangular
figure between 693 .171

No. XXXIX. Square cut on the foundation at north-

west corner of Baltimore & Ohio Railroad bridge
No. 52,2 miles east of Parkersburg. It is marked
wth the letters "B M", with rectangular figure

between 607.454
O.—At Parkersburg.—Cut on the water table, south

front, near western corner of the post office and
court house. It is marked with the letters "B M",
with rectangular figure between 615. SO 6

TABLE OF TRUE MERIDIANS.

In 1898 the U. S. Geol. Survey in cooperation with the

West Virginia Geological Survey established true merid-

ians at the county seat of each county in the State. These
lines were marked with stone monuments with bronze and
aluminum tablets.

The variation of the magnetic compass in West Virgin-
ia is about three minutes of arc per annum to the west, so

that declination at any date is obtained by adding three min-

utes for each year from the date of the actual determination.

The following description of these monuments and decli-

nations in the three counties are taken from Volume I.
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St. Marys in Pleasants County.

Location: In the court-house yard in front of the main en-

trance to court-house.

Station Mark: A column of sandstone 42" by 10" by 10";

set 36" in the ground, in the center of which is a copper plate.

Reference Marks: North-west corner of court-house, S. n°
W., 55.8 feet; north-east corner of court house, S. 26 E., 48.6

feet; north-east corner of court-house grounds, N. 40 . E'., j6
feet.

Distant Marks: North of station 480 feet. It is a sand-

stone column 36" by 8" by 8"; set 36" in ground on street cor-

ner north of court-house. Aluminum bolt in center of stone.

Reference marks of same: North-west corner of street, 13.4

feet; north-east corner of street, 68.3 feet; south-west corner

of street, 58.5 feet.

Resident Referee: W. C. Dotson, County Clerk.

Magnetic Declination: i° 04' W., 10:30 a. m., November

30, 1898. Mean annual change, +03', approximately.

Parkersburg in Wood County.

Location: In City Park.

Station Mark: A Cleveland sandstone column. 11" .5 by
11" .5 on top; set over three feet in ground, projecting 5"

above the surface of the ground. Copper bolt in center of

stone.

Distant Mark: South of station mark, 697 feel, near the

house of the park keeper. Copper bolt in center of stone, and

stone similar to that at North station.

Magnetic Declination: i° 14' W., June 18, 1898. Mean an-

nual change, +03', approximately.

Harrisville in Ritchie County.

Location: On the farm of John TTaldennan. aboul thrce-

fourth of a mile south from the court-house. The station is

on a ridge just above a farm house and aboul 800 feel from

it; near the lands of Dr. W. E. Talbol and Air. E. C. E
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Station Mark: A heavy sandstone column which projects

above the ground, in the center of which is a copper bolt.

Distant Mark: North of station about one mile. Sand-

stone column similar to the station mark, in the center of

which is a copper bolt.

Resident Referee: John W. Cain, Surveyor.

Magnetic Declination :i° 29' W., June 22, 1898. Mean an-

nual change, +03', approximately.
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